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THE RENEWAL OF ANTARCTIC EXPLORATION.* 
By JOHN MURRAY, Ph.D., LL.D., of the “ Challenger” Expedition. 


WueEn we cast a retrospective glance at the history of knowledge 
concerning our planet, we find that nearly all the great advances in 
geography took place among commercial—and in a very special 
manner among maritime—peoples. Whenever primitive races com- 
menced to look upon the ocean, not as a terrible barrier separating 
lands, but rather as a means of communication between distant 
countries, they soon acquired increased wealth and power, and beheld 
the dawn of new ideas and great discoveries. Down even to our own 
day the power and progress of nations may, in a sense, be measured by 
the extent to which their seamen have been able to brave the many 
perils, and their learned men have been able to unravel the many 
riddles, of the great ocean. The history of civilisation runs parallel 
with the history of navigation in all its wider aspects. 

Horace and many other poets have sung the praises of the sailor 
who “first put forth on cruel ocean, in the frail rude bark.” But in 
navigation, as in all other branches of human activity, there has been a 
slow, gradual, and laborious development from the construction and 
management of the simple raft by the river-side up to the ironclad and 
Atlantic greyhound of our own day. Many active and original minds, 
many stout and brave hearts, have contributed to these final results. 
The tempest-tossed sea is now no obstacle and no terror for the 
instructed mariner with a well-found ship. The “severance of the sea” 
has disappeared along with the ideas associated with the expression. 


* Paper read at the Meeting of the Royal Geographical Society, November 27th, 
1893. Map, p. 80. 
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2 THE RENEWAL OF ANTARCTIC EXPLORATION. 


Not only so, but the most profound depths of the wide mysterious ocean 
have in our own time been forced to yield up their hidden treasures to 
the persistent efforts of the modern investigator. 

Is the last great piece of maritime exploration on the surface of our 
Earth to be undertaken by Britons, or is it to be left to those who may 
be destined to succeed or supplant us on the ocean? That is a question 
which this generation must answer. 

The civilised nations at the birth of navigation were most probably 
in the same phase of development as the Pacific Islanders of the present 
day. Yet it is a most remarkable fact that at the very dawn of history 
we find a commercial people who were able to conduct voyages which 
rival those of the fifteenth century. Long before the oldest Hebrew 
and Greek records, the Pheenicians had settled all over the Mediterranean; 
they were in the gean fourteen, and at Gades on the Atlantic eleven, 
centuries before the Christian era; they made long voyages in the 
Erythresan Sea or Indian Ocean, as well as on the Atlantic beyond 
the Pillars of Hercules. Herodotus tells us that, about six hundred 
years before Christ, Phoenician sailors reported that, in rounding Africa 
to the south, they had the sun on their right hand, “This, for my 
part,” says Herodotus, “I do not believe; but others may.” This 
observation as to the position of the sun is, however, good evidence that 
the expedition of Necho really took place. At all events this is the first 
hint to be found in literature of a visit to the Southern Hemisphere, and 
we do not meet with any more definite and satisfactory information till 
the time of the Renaissance. 

For all practical purposes, the views of the later Greek philosophers, 
with 1eference to the figure and position of the Earth did not differ 
from those of the modern geographer, except in the difference between 
the geocentric and heliocentric standpoints. Eratosthenes estimated 
the circumference of the Earth at 25,000 miles, a very remarkable 
approximation to the truth, and we find him speculating, eighteen 
centuries before Columbus and Magellan, on the possibility of cireum- 
navigating the globe. The ancients divided the surface of the Earth 
into five zones. The torrid zone was uninhabitable from heat; the two 
frigid zones towards the poles were uninhabitable from cold, and in the 
Southern Hemisphere there was a temperate zone similar to that of the 
Northern Hemisphere in which the known world was situated. Aristotle 
does not say that the southern temperate zone is inhabited, but Strabo 
admits that there may be other worlds inhabited by a different race of 
men. Pomponius Mela, who lived in the first century of our era, 
speaks as an undoubted fact of the existence of the autochthones 
inhabiting continental land in the Southern Hemisphere, although this 
land was inaccessible owing to the heat of the intervening torrid zone. 
Mela held, like most of his predecessors, that the habitable world of 
Europe, Asia and Africa, formed a single island surrounded by the all- 
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4 THE RENEWAL OF ANTARCTIC EXPLORATION. 


encircling sea. Marinus of Tyre, who lived in the second century, 
rejected this view, and returned to the less correct notion of Hipparchus, 
who had maintained that the known continents were united to other 
similar masses of land still unknown, and that the Atlantic and Indian 
Oceans were separated from each other, thus forming great enclosed seas 
such as the Mediterranean. Ptolemy adopted the views of Marinus, 
and consequently in his maps united the eastern coast of Africa by 
unknown lands or Southern Ethiopia to the Chinese coast.* 

The science and learning of antiquity were swept away by the 
destructive incursions of the barbarians, and there is retrogression 
rather than progress to record during the dark and middle ages. 

The Portuguese voyages along the west coast of Africa, initiated by 
Prince Henry, the Navigator, must be regarded as among the first fruits 
of the Renaissance, and the prelude to the great maritime discoveries of 
the 15th and 16th centuries. The views of Mela prevailed in Portugal, 
whereas those of Ptolemy were elsewhere supreme. By the time of 
Prince Henry’s death in 1460, the Portuguese had reconnoitred the coast 
of Africa for 1700 miles, and Bartholomew Diaz reached and doubled 
the Cape of Good Hope in 1486. This most successful voyage produced 
an immense sensation. A death-blow was given to Ptolemy’s view that 
the Indian Ocean was an enclosed sea; the fiery zone of the ancients 
had been crossed ; the southern temperate zone of Aristotle, Strabo, and 
Mela had been reached, and it was inhabited. The air was filled with 
the noise of discovery. A few years later Columbus made his ever 
famous voyage across the Atlantic, Vespucci announced the discovery of 
a new world in the Southern Hemisphere, a fourth part unknown to the 
ancients. The Portuguese sailed to India, the Spice Islands, and even, 
China by way of the Cape. From a peak in Darien, Balboa beheld a 
boundless ocean beyond the new found lands in the west, and in 1520, 
Magellan passed into and crossed this great ocean, which he called the 
Pacific, thus completing the first circumnavigation of the world. These 
great voyages doubled ata single bound all that was previously known 
of the Earth’s surface. The sphericity of the Earth, the existence of 
antipodes, were no longer scientific theories, but demonstrated facts. 
The loss or gain of a day in sailing round the world, together with a 
multitude of other unfamiliarand bewildering facts, struck the imagina- 
tion, and altogether the effect of these startling events was without 
parallel in the history of the world. The solid immovable earth 
beneath men’s feet was replaced by the mental picture of the great 
floating globe swung in space, supported by some unseen power. This 
grand conception can be traced in the literature of the succeeding 


* See Murray, “The Discovery jof America by Columbus,” Scot. Geogr. Mag., 
vol. ix. p. 561. 1893. 
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century. Bacon and Milton had the image of the huge spinning globe 
continually before them, and Shakespeare’s spirit seemed 
“ To reside 
In thrilling region of thick-ribbed ice ; 
To be imprison’d in the viewless winds 
And blown with restless violence round about 
The pendent world.” 


Although many voyages were soon undertaken to the Arctic, centu- 
ries passed away before maritime exploration was directed towards the 
Antarctic regions. The unknown lands of Ptolemy and other geo- 
graphers, though now cut off from the northern continents, still retained 
their place on charts down to the second voyage of James Cook, under 
the names of Southern Ethiopia, the Austral Continent, Magellanica, 
Regio Brasilio, and Regio Patalis. On a globe dated 1534, which I 
lately examined at Weimar, mountains, lakes, and rivers are shown on 
a large extent of land in the Pacific, stretching towards the South Pole. 
In 1642 Tasman showed that Australia and Van Diemen’s Land were 
surrounded by the ocean to the south, but the west coast of New Zea- 
land, which he visited, was believed to be a part of the great southern 
continent, and this was held by some geographers of the eighteenth 
century to extend as far east as the island of Juan Fernandez, to be 
greater in extent than the whole civilised part of Asia, and to contain 
fifty millions of inhabitants. Here is a part of the dedication of a 
collection of voyages, published in 1770, by a former hydrographer of 
the Navy: “Not to him—who infatuated with female blandishments, 
forgot for what he went abroad and hastened back to amuse the European 
world with stories of enchantment in the New-Cytherea; sur to—the 
man—who emulous of Magalhanes, and the heroes of former times, 
undeterr'd by difficulties, and unseduc’d by pleasure, shall persist through 
every obstacle, and not by chance, but by virtue and good-conduct succeed 
in establishing an intercourse with a Southern Continent, this historical 
collection of former discoveries in the South Pacific Ocean, is presented 
by Alexander Dalrymple.” 

About this time a French navigator reported the discovery of iand 
to the south-east of the Cape of Good Hope, and a French expedition, 
under M. de Kerguelen, was sent out in 1772 to explore it. Kerguelen 
sighted land with high mountains in lat. 49° S. and long. 69° E., sent a 
boat on shore, and rather precipitately concluded that he had discovered 
the great southern continent. On his return to France he was hailed 
as a second Columbus, but on being sent out a second time to complete 
his discovery, the supposed southern continent turned out to be the 
almost barren island which now bears Kerguelen’s name. 

During his first expedition James Cook showed that New Zealand 
was an island, and that there was no southern continent in the Pacific 
north of the parallel of 40° 8. Cook’s second expedition, in 1772, was 
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undertaken with the express purpose of settling once for all this ques- 
tion of a southern continent; and he crossed the whole southern ocean 
in such a manner as to leave no room for doubt that, if such a continent 
did exist, it must be situated within the Antarctic Circle, and must be 
covered with perpetual snow and ice. 

Cook reached latitude 71° 10’ S., in longitude 106° 54’ W., and here 
he probably saw the ice-barrier and mountains beyond. He believed 
there was a tract of land towards the South Pole extending further north 
in the Atlantic and Indian Oceans than elsewhere, and says—“ It is 
true, however, that the greatest part of this southern continent (sup- 
posing there is one) must lie within the Polar circle, where the sea is so 
pestered with ice that the land is thereby inaccessible. The risque one 
runs in exploring a coast in these unknown and icy seas is so very great 


ICEBERG AS SEEN FROM H.M.S. “ CHALLENGER,” FEBRUARY 23RD, 1874. 


that I can be bold enough to say that no man will ever venture farther 
than I have done, and that the lands which may lie to the south will 
never be explored. Thick fogs, snow-storms, intense cold, and every 
other thing that can render navigation dangerous, must be encountered, 
and these difficulties are greatly heightened by the inexpressibly horrid 
aspect of the country, a country doomed by nature never once to feel 
the warmth of the sun’s rays, but to lie buried in everlasting snow and 
ice. The ports which may be on the coast are, in a manner, wholly 
filled up with frozen snow of vast thickness; but if any should be so far 
open as to invite a ship into it, she would run a risque of being fixed 
there for ever, or of coming out in an ice island. The islands and floats 
on the coast, the great falls from the ice-cliffs in the port, or a heavy 
snow-storm attended with a sharp frost, would be equally fatal.” 
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Two navigators have, however, ventured further than Cook. Wed- 
dell in 1823 penetrated to 74° S., but saw no land. Sir James Clark 
Ross in 1841 and 1842 reached the 78th parallel, and discovered Victoria 
Land. These three explorers, Cook, Weddell and Ross, are the only 
ones who have passed beyond the 70th parallel of south latitude. 

A great many expeditions have sailed between the 60th and 70th 
parallels, and nearly all of them have discovered land in these southern 
latitudes. In 1819 Smith discovered the South Shetlands to the south 
of Cape Horn, and soon afterwards a brisk seal fishery among English 
and American sealers sprang up in these waters, the seal-skins bringing 
a high price in China. Bellingshausen discovered the islands of Alex- 
ander and Peter the Great; D’Urville discovered Adélie Land; the 
United States exploring expedition discovered Wilkes’ Land; Powell 
discovered the South Orkneys; Biscoe discovered Enderby’s Land ; 
Balleny discovered the Balleny Islands and Sabine Land, and Dallman 
more recently discovered Kaiser Wilhelm Islands and Bismarck Struit 
to the north of Graham’s Land. 

The greatest, the most successful and most important expedition to 
the Antarctic was, however, that of Sir James Clark Ross, just referred 
to, between the years of 1839 and 1843. He has furnished more trust- 
worthy information than all the preceding and succeeding expeditions 
put together. The chief object of the expedition was to make magnetic 
observations, and these were carried out with marked success. Ross, 
who had previously planted the flag of his country on the north mag- 
netic pole, even sailed within 160 miles of the south magnetic pule. 
During the expedition Ross threw a flood of new light on the physical 
and biological conditions of the Antarctic. He discussed his meteoro- 
logical observations, and pointed ont the permanently low atmospheric ° 
pressure of the Southern Hemisphere ; he took surface and deep-sea 
temperatures with much regularity ; he became a pioneer in accurate 
deep-sea sounding and deep-sea dredging; he recognised that the 
animals from deep water were almost identical with those found at 
similar depthe by his uncle in the Arctic, and he prophesied that a 
nearly uniform low temperature would ultimately be found everywhere 
in deep water, and that living animals would be found at the greater 
depths all over the floor of the ocean. In the account of his voyage we 
find the best expression of all the anxieties, the dangers, the sufferings, 
the charms and fascination, which accompany work in these bitter, 
appalling, and magnificent realms of ice, where snow-storms, fogs and 
gales alternate with brilliant sunshine. 

In January 1841, after passing heavy pack-ice far to the south of 
New Zealand, Ross discovered Victoria Land, consisting of mountain 
ranges from 7000 to 12,000 and 15,000 feet in height. To the east he 
found open navigable water with off-lying islands, on two of which 
—Possession and Franklin Islands—he landed. This bold coast was 
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traced for 500 miles to the south, where it terminated, in latitude 78° S., 
in the volcanic cones of Mounts Erebus and Terror, Mount Erebus at 
the time vomiting forth flame and lava from an elevation of 12,000 feet. 
Glaciers descending from the mountain summits filled the valleys and 
bays of the coast, and projected several miles into the sea. It was 
impossible to enter any of the indentations or breaks on the coast, 
where, in other lands, harbours usually occur. On some days the sun 
shone forth with great brilliancy from a perfectly serene and clear sky 
of a most intense indigo blue, and the members of the expedition gazed 
with feelings of indescribable delight upon a scene of grandeur and 


H.M.S. “CHALLENGER” AFTER COLLISION WITH AN ICEBERG, FEBRUARY 24TH, 1874. 
(From a sketch by Lieut. Aldrich, R.N.) 
magnificence beyond anything they had before seen or could have 
conceived. 

From the eastern foot of Mount Terror, Ross found a perpendicular 
wall of ice from 150 to 200 feet in height, extending away to the east, 
through which, as he says, there was no more chance of sailing than 
through the cliffs of Dover. He traced this ice-barrier in an east and 
west direction for 300 miles: and within a mile of it he obtained a 
depth of 260 fathoms, with a fine soft mud at the bottom. In the 
following season Ross was not so successful; for weeks he was a 
prisoner in the pack-ice. Still, he reached the ice-barrier again in 
latitude 78° 10'8., a little to the east of his position in the previous 
year, but no new land was discovered. In the third season Ross made 
explorations among the islands to the south of Cape Horn, landing on 
Cockburn Island, but his attempts to follow in the track of Weddell 
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were unsuccessful, owing to the heavy pack-ice encountered throughout 
the season. 

It must be remembered that Ross was the only Antarctic explorer 
provided with ships properly strengthened and fortified, and this 
probably accounts for bis remarkable performances in the pack-ice. 
The oftener I read the account of this magnificent expedition, the more 
do I wish that another such commander, and another such expedition, 
might be sent out from this country, provided with steam-power and all 
the appliances for investigation which the experience of the past fifty 
years would be able to suggest. With the same amount of good luck, 
priceless additions would certainly be made to human knowledge. 

The Challenger was the first, and up to the present time the only 
steam-vessel which has crossed the Antarctic circle. She was wholly 
unprotected for ice-work. Her contributions towards the solution of 
Antarctic problems belong for the most part to the deeper regions of 
the Antarctic Ocean. During last year, some interesting observations 
have been furnished by the Scotch and Norwegian whalers, who visited 
the seas and islands immediately to the south of Cape Horn. 

After this brief review of Antarctic exploration we may ask: What 
is the nature of the snow- and ice-covered land observed at so many 
points towards the South Pole? Is there a sixth continent within the 
Antarctic circle, or is the land nucleus, on which the massive ice-cap 
rests, merely a group of lofty volcanic hills? This is a question still 
asked and answered differently by naturalists and physical geographers. 
To my mind there seems to be abundant evidence that there exists in 
this region a vast extent of true continenta! land, the area of which is 
greater than that of Australia, or nearly 4,000,000 square miles. Of all 
the bold southern explorers Ross and D’Urville are the only two who- 
have set foot on land within the Antarctic circle. I can find no record 
of any ship having come to anchor within the Antarctic area, or indeed 
south of the latitude of 60° S., although Ross met with shallow enough 
soundings off Possession Island, and Wilkes found 19 fathoms in Piner’s 
Bay, Adélie Land. 

Ross reports the rocks of Possession, Franklin and Cockburn Islands, 
on which he landed, to be of volcanic origin, and in his dredgings to the 
east of Victoria Land in depths from 200 to 400 fathoms, he likewise 
procured many volcanic rocks along with some fragments of a grey 
granite.* All explorers report the islands to the south of Cape Horn to 
be composed of volcanic rocks, but the recent soundings in this vicinity 
by Mr. Bruce indicate the presence of metamorphic and even sedi- 
mentary rocks, and Dr. Donald has brought home some interesting 


* McCormick compares the mountains of Victoria Land to those of Auvergne in 
France. His sketches are very different from those of Davis, in showing much more 
geological structure and much less snow and ice. See R. McCormick, * Voyages of 
Discovery in Arctic and Antarctic Seas;’ Vol. I., London, 1884. 
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tertiary fossils collected last year on Seymour Island by a Norwegian 
whaler.* We have thus very good reasons for assuming that in the 
Antarctic, facing the great Pacific Ocean, there is a chain of active 
and extinct volcanic cones, rising in Mounts Erebus and Melbourne to 
12,000 and 15,000 feet, similar to, or rather a continuation of, that vast 
chain of volcanoes which more or less completely surrounds the whole 
Pacific, facing, so to speak, the circle of continental land looking out on 
that great ocean basin. 

When we remember that their ships were wholly unprotected for 
ice, the voyages of D’Urville and Wilkes to the Antarctic circle south of 
Australia must be regarded as plucky in the extreme. At Adélie Land 
D'Urville passed through the vast tabular icebergs and reached open 
water within a few miles of the land, which at that point rose to a 
height of 2000 and 3000 feet. Here the members of the expedition 
landed on a small island about 600 yards from the mainland. The 
rocks are described as granite and gneiss, and from the description of 
their hardness there can be little doubt that the fundamental gneiss so 
characteristic of continental land was here exposed. Wilkes was unable 
to reach land, but in the same locality he found very shallow water, and 
landed on an iceberg covered with clay, mud, gravel, stones, and large 
boulders of red sandstone and basalt, 5 or 6 feet in diameter. 

There is another way in which a great deal may be learnt con- 
cerning the nature of Antarctic land. During the Challenger expedition 
transported fragments of continental rocks were never found towards 
the central portions of the great ocean basins in tropical and sub- 
tropical regions. The only rocks dredged from these areas were frag- 
ments of pumice or angular 10ck-fragments of volcanic origin. In the 
Central Pacific, however, as the fortieth parallel of south latitude was 
approached—therefore just beyond the limit to which Antarctic icebergs 
have been observed to drift—a few rounded fragments of granite and 
quartz were dredged from the bottom of the sea; similar fragments 
were obtained in the South Atlantic in high latitudes, and as the 
Challenger proceeded towards the Antarctic circle in the South Indian 
Ocean these fragments of continental rocks increased in number till, 
at the most southerly points reached, they, along with the mineral 


* Messrs. G. Sharman and E. T. Newton, r.r.s., paleontologists to the Geological 
Survey, state that the nine fossils from Seymour Island are of much interest from a 
geological point of view. They are weathered and somewhat denuded, indicating, 
probably, a long exposure upon a seashore. They belong to the following well-known 
forms: Five to Cucullza, one to Cytherea, one to Naticu, and two are pieces of coniferous 
wood, All these genera have a wide distribution in time, and consequently tell little 


as to the age of the fossils; but some of the shells present so close a resemblance to 
species known to occur in lower tertiary beds in Britain, and to others of about the 
same age, recorded by Darwin and Baker, from Patagonia, as to make it highly 


probable that these Antarctic fossils are likewise of lower tertiary age. 
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particles and muddy matter derived from continental land, made up 
by far the larger part of the deposit. These fragments consisted of 
granites, quartziferous diorites, schistoid diorites, amphibolites, mica 
schists, grained quartzites, sandstone, a few fragments of compact lime- 
stone, and partially decomposed earthy shales. These lithological types 
are distinctly indicative of continental land, and, remembering what 
has just been said as to their distribution, it seems wholly unnecessary 
to refute the suggestion that these fragments may have been transported 
from the northern continents. 

Glauconite is another mineral which was procured in the blue muds 
near Antarctic land. This mineral fills the shells of foraminifera and 
other calcareous organisms, and has been found in the muds along 
nearly all continental shores where the débris of continental rocks 
makes up the greater part of the deposit. Glauconite is now in process 
of formation in all these positions, but it is apparently wholly absent 
from the pelagic deposits of the great ocean basins far from continental 
land, as well as from the deposits around volcanic islands. Its presence 
in the blue muds of the far south is therefore most suggestive of an 
Antarctic continent. 

When we come to estimate the extent of this sixth continental 
area, greater difficulties are presented. A knowledge of the depths 
of the surrounding ocean would enable the outlines to be drawn 
with great exactitude, but unfortunately the positions where accurate 
soundings have been taken are few and far between. In the South 
Pacific, South Atlantic, and South Indian Oceans, between the latitudes 
of 30° and 50° south, we have most excellent lines of soundings right 
round the world, and in these latitudes the average depth of the ocean | 
is over 2300 fathoms, or about 2} miles.* Between the latitudes of 50° 
and 65° south, the indications we possess appear to show a gradual 
shoaling, with an average depth of about 1700 fathoms, or nearly 
2 miles. I have been criticised for showing on bathymetrical charts a 
great depth in the Southern Ocean to the south-west of South Georgia. 
This has been done because of a sounding by Ross, who paid out 
4000 fathoms of line at this spot without finding bottom. Ross knew 
perfectly well how to take deep-sea soundings, and his observation 
seems to show that the ocean is here deeper than 4000 fathoms, and 
this may well be accepted till disproved by more trustworthy results ; 
besides the temperature of the deep-water to the east of South America 
points to a great depth in this region. The depths obtained by the 
Challenger in the neighbourhood of the Antarctic circle were 1675, 
1800, and 1300 fathoms, and judging from the nature of the deposits 
I think all these were within 100 or 200 miles from land. Wilkes 
obtained depths of 500 and 800 fathoms about 20 or 30 miles from the 


* See accompanying map of South Polar area, 
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shore of Adélie Land, and Ross obtained many soundings of from 100 
to 500 fathoms all over a great bank extending 200 miles to the east of 
Victoria Land; similar depths have been found to extend to some 
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distance to the east of Joinville Land to the south of Cape Horn. We 
have no trustworthy indications of ridges, barriers, or banks extending 
far northwards from Antarctica. It is therefore most probable that the 
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northern continents are everywhere cut off from the Antarctic land- 
mass by a depth approaching to, if not exceeding, 2 miles. Taking all 
these indications into consideration I have shown on the map what I 
believe to be the probable position and extent of Antarctica. Like 
other continents it would appear to have mountain ranges with 
volcanoes facing one ocean, and lower hills and great lowland plains 
stretching towards the other ocean basins. In order to account for the 
distribution of terrestrial organisms in the Southern Hemisphere, some 
naturalists believe that there must have been in recent geological times 
a great extension of Antarctica towards the tropics. However this 
may be, all will agree that a very necessary preliminary to any 
profitable discussion of so difficult a subject must be a fuller know- 
ledge of the present conditions that prevail throughout the Southern 
Hemisphere, such as a new expedition alone can be expected to supply. 

All observers agree in representing the great Antarctic land-mass to 
be buried beneath a heavy capping of perpetual ice and snow. The 
nucleus of rock is only revealed in off-lying islands, or on the face of 
high and bold escarpments. The outlines and larger features of the 
mountain ranges are not obliterated in the high land near the coasts at 
all events, for peak after peak with varied contours are seen to rise, one 
behind the other, towards the interior. 

The snow and ice which descend from the steep seaward face of the 
Admiralty and Prince Albert Ranges of Victoria Land, while filling up 
the valleys and bays, do not present an inaccessible face of ice at all 
parts of the coast, although this is often stated to be the case. Ross 
himself says: “Had it been possible to have found a place of security 
(for the ships) upon any part of this coast, where we might have 
wintered in sight of the brilliant burning mountain, and so short a 
distance from the magnetic pole, both of these interesting spots might 
easily have been reached by travelling-parties in the following spring.” 
McCormick, a member of Ross’s expedition, recommends Macmurdo 
Bay, at the foot of Mount Erebus, as a place where winter quarters 
might be found, and hints that there would be no difficulty in ascending 
and travelling over the land. 

The ice and snow, however, which form on the slopes of the mountain 
ranges facing the interior of Victoria Land, descend to the lower reaches 
of the continent, where they accumulate in vast undulating fields and 
plains, hundreds of feet in thickness, and ultimately this great glacier 
or ice-cap is pushed out over all the low lands into the ocean, forming 
there the true ice-barrier, a solid perpendicular wall of ice, probably 
from 1200 to 1500 feet in thickness, rising from 150 to 200 feet above, 
and sinking 1100 to 1400 feet below, the level of the sea. When the 
forefronts of this great creeping glacier are pushed into depths of about 
300 or 400 fathoms, large stretches are broken off, and float away as the 
oft-described, perpendicular-faced, horizontally-stratified, table-topped 
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icebergs of the Antarctic and Southern Oceans, which may be miles in 
length, and usually float from 150 to 200 feet in height above the 
sea-surface.* 

No sooner do these great ice-islands—these majestic and sublime 
sentinel outposts—of Antarctica sail forth on their new career, than 
they collide the one with the other; the fragments of impact are 
scattered over the surface of the ocean, and, with similar fragments 
derived from the steeper land slopes, with salt-water ice, and accumula- 
tions of snow, they form what is known as the pack. This pack, when 
heavy and closely-set, has been erroneously called by Wilkes and other 
writers the ice-barrier—a name which should only be used to designate 
the solid continuous ice-wall that is pushed into the sea from the central 
regions of the continent, such as that along which Ross sailed for 300 miles. 

Waves dash against the vertical faces of the floating ice-islands as 
against a rocky shore, so that at the sea-level they are first cut into 
ledges and gullies, and then into caves and caverns of the most 
heavenly blue,t from out of which comes the resounding roar of the 
ocean, and into which the snow-white and other petrels may be seen to 
wing their way through guards of soldier-like penguins stationed at 
the entrances. As these ice-islands are slowly drifted by wind and 
current to the north, they tilt, turn, and sometimes capsize, and then 
submerged prongs and spits are thrown high into the air, producing 
irregular pinnacled bergs higher possibly than the original table- 
shaped mass. As decay proceeds, the imprisoned boulders, stones, and 
earth are deposited over the ocean’s floor as far as sub-tropical regions. 

The late Mr. Croll used to speak of an accumulation of ice and snow 
at the South Pole 10 and even 20 miles in thickness; but from all we 
know of the properties of ice, and the relation of its me]ting- or freezing- 
point to temperature and pressure, it is highly improbable that such a 
thickness of ice will be found on any part of the Antarctic continent. 
If the snow-cap rests on rock of a temperature half a degree below tbe 


* A floating iceberg will have 89°6 per cent. of its volume immersed if it have the 
same temperature and consistency throughout. The upper layers of these ice-islands 
are, however, much less dense than the deep-blue lower layers, and therefore it is most 
probable that the height above water is about one-seventh of the total thickness of the 
berg—See Murray, * The Exploration of the Antarctic Regions,” Scot. Geogr. Mag., 
vol. ii. p. 553, 1886. 

+ The deep-blue colour is due to the fact that all the air has been expelled from 
the deeper parts of the ice-cap by the constant melting and regelation which takes 
place throughout the whole mass as it moves over the land. Whena cannon-ball was 
fired into this azure-blue ice the ball did not penetrate, but large masses of ice fell 
away, the fractures having a conchoidal appearance like glass. When a ball was fired 
into the upper areolar white layers of a table-berg it penetrated without producing 
any Visible effect. Fragments of the white areolar layers were subjected to pressure 
and impact on board ship, and it was observed that these fragments could be easily 
deformed, while fragmeuts of the transparent azure-blue ice behaved quite differently 
under the same tests, resembling a purely crystalline substance. 
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freezing-point, then the greatest thickness of ice formed on the continent 
would not likely exceed 1600 or 1800 feet, and this appears to be just a 
little more than the greatest thickness of the great ice-barrier when it 
is floated off into the ocean as ice-islands. This may possibly represent 
the greatest thickness that can be formed under existing conditions.* 
A party of well-equipped observers—who should spend a winter on the 
Antarctic continent—would doubtless bring back valuable information 
for the discussion of this. interesting problem—such as serial tempera- 
tures from borings in the ice-cap, both vertically and horizontally, the 
temperature of the Earth’s surface beneath the ice, whether or not 
water runs away from under the glaciers, as well as observations 
concerning the appearance of the upper surface of the ice-fields and the 
motion of the ice over the land. 

Our knowledge of the meteorology of the Antarctic regions is 
limited to a few observations during the summer months in very 
restricted localities, and is therefore most imperfect. One of the most 
remarkable features in the meteorology of the globe is the low 
atmospheric pressure, maintained in all seasons, in the Southern 
Hemisphere south of latitude 40° 8., with its inevitable attendant of 
strong westerly winds, large rain and snowfall, all round the globe in 
these latitudes. The observations hitherto made point to the existence 
over certain parts of these latitudes of a mean pressure of 29°000 
inches and under—as, for example, to the south-east of the Falkland 
Islands, and to the south-east of New Zealand. 

On the other hand, in the Arctic regions there is in the winter 
months no such system of low pressure in similar latitudes, but instead 
there are two systems of low pressure, having a mean of 29°500 inches, 
which are absolutely restricted to the northern portions of the Atlantic 
and Pacific Oceans. Over the rest of the Arctic regions proper, the mean 
atmospheric pressure exceeds 30°000 inches, being, roughly speaking, 
about the same as the mean pressure of London. In accordance 
with this distribution of pressure, observations show that northerly 


* See Murray, op. cit., p. 5385: 1886. The motion of glaciers is often compared to 
that of rivers and of viscous bodies; but these comparisons are not strictly correct, and 
may sometimes be misleading. The peculiarity of ice motion and its erosive power 
appear to be largely due to the fact that its melting or freezing-point varies with 
temperature and pressure The pressure being unequally distributed throughout the 
glacier, minute crystals of ice are melted where the pressure is greatest ; the resulting 
water occupying less space, regelation at once takes place, and where the ice is wholly 
compact and crystalline pressure is exerted in all directions, motion taking place in the 
path of least resistance. The immense thickness of ice sometimes invoked does not 
seem necessary to account for the erosive effects produced by glaciers. The stratified 
appearance of the southern icebergs is evidently due to the constant melting and 
regelation which go on throughout the ice-cap; in the deeper parts of the bergs these 
layers are not thicker than wafers, and where the ice is wholly crystalline the layers 
disappear altogether. 
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winds immensely preponderate over Arctic and sub-Arctic regions. 
The large number of meteorological observations made during the 
present century in the high latitudes of the Northern Hemisphere place 
these facts in the clearest light, and they are admirably represented by Dr. 
Buchan in his new isobaric charts which accompany the Challenger Report. 

In the Northern Hemisphere the land almost completely surrounds 
the Arctic Ocean ; in the Southern Hemisphere the open ocean completely 
surrounds the Antarctic continent, and this open ocean carries with it 
the low barometric pressure all round. Now if the low pressure still 
further deepened with increase of latitude towards the South Pole, it is 
certain that the prevailing winds over all these high latitudes would be 
north-westerly and northerly. But the observations made by Ross, the 
Challenger, and more recently in latitudes higher than 60° S., by the 
Dundee whalers and others, quite unanimously tell us that, in these 
high southern latitudes, the predominating winds are southerly and 
south-easterly. Thus during the winter of 1892-93, in latitudes higher 
than 60° S., half of the whole winds recorded by the Diana were south, 
south-east and east, being directions opposite to the winds which would 
certainly prevail if pressure diminished steadily to the South Pole. 
Such surface currents as have been observed in the Antarctic Ocean 
come also from south and south-east. 

All the teaching of meteorology therefore indicates that a large 
anticyclone with a higher pressure than prevails over the open ocean 
to northwards overspreads the Antarctic continent. While this anti- 
cyclonic region may not be characterised by an absolutely high pressure 
at all seasons, it must be high relatively to the very low pressure which 
prevails to the northward. The southerly out-flowing winds which 
accompany this anticyclone will be dry winds and attended by a small 
precipitation. It is probable that about 74° 8. the belt of excessive 
precipitation has been passed, and it is even conceivable that at the 
pole precipitation might be very little in excess of, or indeed not more 
than equal to, the evaporation. Even one year’s observations at two 
points on the Antarctic continent might settle this point, and enable us 
to form a tolerably complete idea of the annual snowfall and evaporation 
over the whole continent. An approximate estimate might then be 
given of the annual discharge from the solid glacier rivers into the 
surrounding ocean. Indeed it is impossible to over-estimate the value 
of Antarctic observations for the right understanding of the general 
meteorology of the globe. 

Not less interesting than the meteorvlogy of the land-area is that of 
the ocean in southern latitudes. In the neighbourhood of the Antarctic 
circle the temperature of the air and sea-surface is even in summer at 
or below the freezing-point of fresh water. A sensible rise takes place 
about the sixtieth parallel, and a temperature of 38° Fahr. has been 
recorded in that latitude in March for both the air and sea-surface. 

No. I.—Janvary, 1894, 
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The general result of all the sea-temperatures observed by Cook, 
Wilkes, Ross, and the Challenger, in the Antarctic Ocean shows that a 
layer of cold water underlies in summer a thin warm surface stratum 
and overlies another warm but deeper stratum towards the bottom. 
The cold stratum extends like a wedge northwards for about 12°. At 
depths between 50 and 300 fathoms at the southern thick end of the 
wedge the temperature is 28° Fahr., and at the northern thin end of 
the wedge it increases to about 32°5° at 80 fathoms. The surface layer 
ranges from 29° in the south to 38° in the north, and the deeper bottom 
layers range from 32° to 35°. See diagram on p. 13. 

Mr. Buchanan found that the density of the cold layer, and indeed, 
of all the deeper waters, was higher than that of the surface, and his 
admirable researches on the effects produced by freezing sea water 
appear to give a satisfactory explanation of the effect of these phenomena 
on the distribution of temperature in this ocean. It has been found 
that sea water on freezing is divided into two saliniferous parts, one 
solid, which is richer in sulphates, and one liquid, which contains pro- 
portionally more chlorides than the parent sea water.* The liquid 
brine thus produced is denser, and sinks into the underlying water, 
thus rendering the deeper water more saline and at the same time 
lowering its temperature. In a basin isolated from general oceanic 
circulation, like the Norwegian basin of the Arctic regions, there is 
produced in this way an uniform temperature of about 29° F. in all 
the deeper waters, but no trace of this state of matters is found in the 
Antarctic. On the contrary, at the greater depths a temperature is 
found somewhere between 32° and 34° F. as far south as the Antarctic 
circle, and not therefore very different from the temperature of the. 
deepest bottom water of the tropical regions of the ocean. 

The presence of this relatively warm water in the deeper parts of 
the Antarctic Ocean may be explained by a consideration of general 
oceanic circulation. The warm tropical waters which are driven 
southwards along the eastern coasts of South America, Africa, and 
Australia, into the great all-encircling Southern Ocean, there become 
cooled as they are driven to the east by the strong westerly winds. 
These waters on account of their high salinity can suffer much dilution 
with Antarctic water, and still be denser than water from these higher 
latitudes at the same temperature. Here, again, the density observa- 
tions indicate that, the cold water found at the greater depths of the 
ocean probably leaves the surface and sinks toward the bottom in the 


* Pettersson has shown that sea-ice expands irregularly with heat, and that the 
latent heat is abnormal, being less than that of pure ice. He also found that the 
chemical composition of the brines formed in Arctic Seas by the freezing of ice out 
of a limited quantity of water is different from that of sea-water itself. There is, 
however, no certainty that this behaviour of the ice and free sea-water is due to the 
formation of the hypothetical eryohydrates of Guthrie. 
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Southern Ocean between the latitudes of 45° and 56° S. These deeper, 
but not necessarily bottom, layers are then drawn slowly northwards 
towards the tropics to supply the deficiencies there produced by evapo- 
ration and southward-flowing surface-currents, and these deeper layers 
of relatively warm water appear likewise to be slowly drawn southwards 
to the Antarctic area to supply the place of the ice-cold currents of 
surface-water drifted to the north. This warm underlying water is 
evidently a potent factor in the melting and destruction of the huge 
table-topped icebergs of the Southern Hemisphere. While these views 
as to circulation appear to be well-established, still a fuller examina- 
tion of these waters is most desirable at different seasons of the year, 
with improved thermometers and other instruments. Here, again, a 
new Antarctic expedition would supply the knowledge essential to a 
correct solution of many problems in Oceanography. Ross describes 
a strong tidal current and rip between 
Possession Island and the mainland 
of Victoria, but, on the whole, we have 
very little information concerning 
the tides and surface-currents in the 
Antarctic. 

No land animal, and no trace of 
vegetation—not even a lichen or a 
piece of seaweed—has been found on 
land within the Antarctic circle. On 
Cockburn Island, in latitude 64  8., 
Hooker collected twenty cryptogamic 


species, three of them seaweeds, and 

this may be regarded as not far from 
the southern limit of terrestrial vege- FROM 1950 FATHOMS IN 
tation. The fossils and fossiliferous ree 
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beds above referred to distinctly indi- 


cate the existence of more genial conditions within the Antarctic in 
past geological times, and should befully explored. 

When we turn to the waters of the Antarctic Ocean, we find at the 
present time a great profusion of life, both animal and vegetable. 
During the Challenger expedition, myriads of minute spherical tetras- 
pore were observed to give the sea a peculiar green colour over large 
areas. Diatoms were frequently in such enormous abundance, that the 
tow-nets were filled to the brim with a yellow-brown slimy mass, with a 
distressing odour, through which various crustaceans, annelids, and 
other animals wriggled. 

As these marine alge are the primary source of food in the sea, their 
great development in the Antarctic Ocean leads to a corresponding 
abundance of animals. Occasionally vast quantities of Copepods 
Amphipods, and Schizopods were observed to give the ocean a dull red 
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colour, and the more delicate tow-nets were at such times so filled with 
these animals, that they occasionally burst on being hauled on board 
ship. These small crustaceans are in turn the chief food of the fishes, 
penguins, seals, and whales, which abound in the waters of the Great 
Southern Ocean. 

Organisms such as the Diatoms and Radiolaria, which secrete silica, 
and the Foraminifera and Pteropods, which secrete carbonate of lime, 
are, on account of their distribution, the most interesting of all the 
pelagic creatures captured in the surface and sub-surface waters of the 
ocean. Near Antarctic land the deposits at the bottom of the sea are, as 
already stated, mostly made up of rock-fragments and detritus from the 
snow-clad Antarctic continent. A little to the north the number of 
these particles decreases, and they are largely replaced by the dead 
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frustules of Diatoms and Radiolaria, and then we find a pure white 
siliceous deposit at the bottom, which is called a Diatom Ooze. Still 
further to the north, when the influence of the warm northern currents 
commences to be felt, the Diatoms are largely replaced on the surface 
by the calcareous shells of Foraminifera and Pteropods, and at the 
bottom of the sea in these latitudes the Diatom Ooze gives place to a 
pinkish-white Globigerina Ooze, composed chiefly of carbonate of lime. 
Still further to the north, about the latitude of 40° S., the sea is often 
about 3 miles in depth, and in such depths where far removed from 
continental land, the calcareous shells are for the most part dissolved, 
and there is a very remarkable deposit at the bottom, composed of a fine 
Red Clay, manganese nodules, zeolitic crystals, magnetic and metallic 
spherules of extra-terrestrial origin, thousands of sharks’ teeth, and the 
remains of whales and other Cetaceans. In these red clay areas the 
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trawl brought up in a single haul over 
one thousand five hundred sharks’ teeth, 
some of them as large as—and not to 
be distinguished from—the specimens of 
Carcharcdon of Tertiary age; associated 
with these teeth were fifty or sixty ear- 
bones of Ziphiovid whales and other 
Cetaceans.* From a careful considera- 
tion of all the conditions, it seems to me 
that deposition is, in these places, at the 
minimum, and that since Tertiary times 
there may not have been over a few 
inches of deposit laid down in these red 
clay areas. A new expedition might 
thoroughly explore one of these peculiar 


and Instructive deposits. DREDGED BY H.M.S. CHALLEN- 
All over the floor of the Antarctic GER” IN THE SOUTH PACIFIC, 2350 


FATHOMS, 
Ocean there is a most abundant fauna, 


apparently more abundant and more 
peculiar than in any other region of the 
ocean’s bed. In one haul made by the 
Challenger in a depth of 2 miles in lat. 
47° S., the trawl brought up (excluding 


Protozoa) over two hundred specimens 
belonging to eighty-nine species of 


animals, of which seventy-three were | sack cosmic SPHERULE WITH FX- 

new to science, including representa- TERNAL COATING BROKEN AWAY 

7 ? = ye TO SHOW THE METALLIC NUCLELS, 

tives of twenty-eight new genera. This ATLANTIC, 3150 FATHOMS, MAGNI- 

and similar trawlings show a larger 


number of individuals, genera, and 
species than any single haul from similar 
depths in other regions of the oceans, 
and I am inclined to think this is inti- 
mately connected with the large number 
of surface creatures which are killed in 
these latitudes by the mixing of waters 
from the tropics and waters from the 
Antarctic; for these organisms, on fall- 
ing to the bottom, afford a larger supply 
of food to deep-sea animals here than in 
other localities. 


SECTION OF MANGANESE NODULF, SHOW- 
ING TYMPANIC BONE OF “ MESOPLO- 

The accompanying table exhibits PON 18 THE CENTRE, DREDGED BY 


H.M.S. “CHALLENGER” IN THE 
the total result of the Challengers nine SOUTHERN OCEAN, 2600 FATHOMS. 


* See Murray and Renard, Challenger Report on DeepeSe. Deposits, p. 360: 1891. 
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trawlings and dredgings south of the 43rd parallel, in depths greater 
than 1200 fathoms: 830 animals were captured (excluding the Protozoa) 
belonging to 398 species, of which 326, or nearly all those described, 
were new to science. Of these 162 new species, and 30 new genera, 
were not obtained in any other region of the bed of the ocean. 
Among these were 8 new genera and 56 new species of Echinoderms, 
many of them exhibiting marked peculiarities.* Many other forms, 
such as some species of Serolis among the Crustacea, are limited to 
the deep water of the Southern Hemisphere. The absence of some 
groups, such as the Brachyura, in all these dredgings is likewise 
suggestive. 

It is most probable, indeed almost certain, that the floor of the ocean, 
as well as all pelagic waters, have been peopled from the shallow waters 
surrounding continental land, and here in the deep waters of the 
Antarctic we appear to have very clear indications of the existence of 
the descendants of animals that once inhabited the shallow water along 
the shores of Antarctica, while in other regions of the ocean the 
descendants of the shallow water organisms of the northern continents 
prevail. This is a subject of great interest to all biologists, and can 
best be studied by a more efficient exploration of these southern latitudes. 


ANIMALS (EXCLUDING THE PROTOZOA) OBTAINED IN THE TRAWL AND DREDGE BY THE 
* CHALLENGER” EXPEDITION TOWARDS TEE ANraAncric ReGions IN Deprus GREATER 
THAN 1200 FATHOMS. 


Depth in Number of Numberof Numberof Number of 

Latitude. tation. Fathoms. Specimens. Species, New Species. New Genera.* 
( 146 1375 200 7s 66 17 
Between 43° 147 1600 200 8 73 28 
and 50° 8. 159 2150 20 10 7 4 
160 2600 ov 30 23 10 
Between 50° 157 1950 150 79 60 25 
and 60° 8. 158 1800 70 45 33 3 
Between 60° 152 1260 20 12 10 4 
and 65° 8. \ 156 1975 100 37 32 13 
S. of 65° . 153 1675 20 Ls il 
BUS 326 119 


* One hundred and sixty-two new species and thirty new gencra were not obtained 
outside this Antarctic area during the cruise. 


* Namely, Thaumatocrinus, Chitonaster, Ophioplinthus, Ophiocymbium, Spatago- 
cystis, Echinocrepis, Genicopatagus, and Scotoanassa. Alexander Agassiz says: “The 
slipper-shaped Echinocrepis and the Galerites-like Urechinus (found only in the deep 
water of the Antarctic area), remind us of types which flourished in the Cretaccous 
Seas.” 
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This rapid review of the present state of our knowledge concerning 
the Antarctic should, if in any way successful, have at the same time 
furnished distinct indications as to the great extent of our ignorance 
concerning all that obtains within the South Polar regions. It should 
likewise have enabled you to appreciate the great advantages which 
would flow from successful exploration in the immediate future. 
Within the past few months I have been in communication with 
geographers and scientific men in many parts of the world, and among 
them there is complete unanimity as to the desirability, nay, necessity, 
for South Polar exploration, and wonder is expressed that an expedition 
has not long since been fitted out to undertake investigations which, it 
is admitted on all sides, would be of the greatest value in the progress 
vf so many branches of natural knowledge. Professor Neumayer, who 
has so long advocated South Polar exploration, says :—‘ It is certain 
that without an examination and a survey of the magnetic properties of 
the Antarctic regions, it is utterly hopeless to strive, with prospects of 
success, at the advancement of the theory of the Earth’s magnetism.” 


Other eminent geographers and scientific men urge the advantages which 
would accrue to other branches of science.* 


* Professor ALEXANDER AGassiz writes :—*I wish you the best success with your 
proposed Antarctic expedition. What you propose doing is the right thing to do, and 
the results ought to be most interesting, judging from the little we know of the few 
islands which have been hastily visited. Your scheme of having the ships kept at 
work, sounding, dredging, &c., while the land-parties are exploring the land, is the 
most practical aud economical way of carrying on such an expedition. It has always 
seemed to me such a waste of time and money to have the ships and their crews wait 
on the landsmen.” 

Professor, Ernst HArckew’ writes : *—* I have heard with great interest that England 
has the design of setting on foot a great scientific expedition for the exploration of the 
Antarctic Ocean. The task is in fact as interesting as it is pressing and important. 
It is remarkable how much money and how many lives have been offered by Europe 
and North America for North Polar expeditions, while the much less known South 
Pole has seemed almost forgotten since Ross’s time. And how many great ‘and 
important problems await solution there! The British nation seems to me called upon 
before all others to carry out this great task, and to send a ship for several years 
(including wintering at a station) to the South Polar Sea. The fruits of such an 
expedition would certainly form a worthy sequel to those which you have attained 
through the incomparable Challenger expedition with its wealth of results. It would 
lay the foundation for all time. I hope and wish from my heart that the English 
Government views it in this light, and will grant the large supplies necessary for this 
expedition. I send you my best wishes for the speedy completion of the concluding 
volume of the great Challenger work. This ‘standard work’ will remain for all time 
the foundation for all biological and thalassographical investigations, in relation to 
Plankton and Benthos alike especially of the deepsea. The thorough investigation of 
the Antarctic Ocean with its fauna and flora seems to me a necessary supplement to 
the Challenger work.” 

Professor F, E. Scuvitze writes * :—* You wish for my opinion on the subject of a 
more extensive exploration of the Antarctic region. I believe I shall be in agreement, 


* Translation. 
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To determine the nature and extent of the Antarctic continent; to 
penetrate into the interior; to ascertain the depth and nature of the 
ice-cap ; to observe the character of the underlying rocks and their 
fossils ; to take magnetical and meteorological observations both at sea 
and on land; to observe the temperature of the ocean at all depths and 
seasons of the year; to take pendulum observations on land, and possibly 
also to make gravity observations at great depths in the ocean; to bore 
through the deposits on the floor of the ocean at certain points to 
ascertain the condition of the deeper layers; * to sound, trawl, and 
dredge, and study the character and distribution of marine organisms. 
All this should be the work of a modern Antarctic expedition. For 
the more definite determination of the distribution of land and water 
on our planet; for the solution of many problems concerning the Ice 
Age; for the better determination of the internal constitution and 
superficial form of the Earth; for a more complete knowledge of the 
laws which govern the motions of the atmosphere and hydrosphere ; for 
more trustworthy indications as to the origin of terrestrial and marine 
plants and animals, all these observations are earnestly demanded by 
the science of our day. 

How then, and by whom, is this great work to be undertaken? I 
can never forget my sensations when once in the Arctic I was for 
several hours lost in a small boat in a fog, and at one time there seemed 
little chance that I would ever regain the ship. Nor again can I forget 


not only with all representatives of physical geography, but especially with all the 
biologists in the world, when I say that there is no region of the surface of our globe 
which is so little known, but so much deserves a thorough investigation as precisely 
this of the Antarctic. Allow me also to call your attention to the fact that, of all the 
oceans, the southern and central part of the Indian Ocean has hitherto been least 
explored, and that therefore it might be advisable, if opportunity offered—say, during 
a winter—to make an excursion to the central part of the Indian Ocean. In the hope 
that to the great Challenger expedition may be added one similar and equally rich in 
results for the exploration of the Antaretic, I wish success to this important under- 
taking from my heart.” 

Professor J. TuovuLer writes :*—* There is only one way in which to answer the 
letter you have been so good as to write to me, namely to send you my warmest 
encouragement to continue the great and noble task of discovering the secrets of the 
Antarctic regions. May you suceeed in accomplishing this glorious work, which is 
not only scientific but also humanitarian. . . . All who are occupied on science in the 
whole world earnestly wish for your success. ‘To tell you the truth, I have never been 
very enamoured of Arctic expeditions: the North Pole is continental, and is in conse- 
quence the domain of irregularity, and in my opinion its conquest is not worth the 
efforts which it has already cost. But it is quite otherwise with the Antarctic regions, 
which are oceanic, and therefore subject to rule. The Arctic phenomena are com- 
plications or exceptions ; the Antarctic are general phenomena, and their discovery is 
bound to conduce to the formulation of natural laws—the final aim of science.” 

* It is believed that gravity determinations might be made, as well as the deposits 
bored into by specially-constructed instruments let down to the bottom from the ships. 


* Translation. 
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one night in the Antarctic when, with much anxiety, Captain Nares, 
his officers, and men, piloted the Challenger during a gale through 
blinding snow, ice, icebergs, darkness, and an angry sea. The 
remembrance of these experiences makes one almost fear to encourage 
good and brave men to penetrate these forbidding regions. But it is 
not all gloom and depression beyond the Polar circles. Sunshine and 
lively hope soon return. 

A few months ago I bade good-bye to Nansen, and said I expected 
within two years to welcome him on his return from the Arctic; but I 
expressed some doubt if I should again see the Fram. “TI think you are 
wrong,” was the reply; “I believe you will welcome me on this very 
deck, and, after my return from the Arctic, I will go to the South Pole, 
and then my life’s work will be finished.” This is a spirit we must all 
admire. We feel it deserves, and is most likely to command, success. 
All honour to those who venture into the far North or far South with 
slender resources and bring back with them a burden of new observations. 

A dash at the South Pole is not, however, what I now advocate, nor 
do I believe that is what British science, at the present time, desires. 
It demands rather a steady, continuous, laborious, and systematic 
exploration of the whole southern region with all the appliances of 
the modern investigator. 

This exploration should be undertaken by the Royal Navy. Two 
ships, not exceeding one thousand tons, should, it seems to me, be 
fitted out for a whole commission, soas to extend over three summers 
and two winters. Early in the first season a wintering-party of about 
ten men should be landed somewhere to the south of Cape Horn, 
probably about Bismarck Strait at Graham’s Land. The expedition 
should then proceed to Victoria Land, where a second similar party 
should winter, probably in Macmurdo Bay near Mount Erebus. The 
ships should not become frozen in, nor attempt to winter in the far 
South, but should return towards the North, conducting observations of 
various kinds along the outer margins of the ice. After the needful 
rest and outfit at the Falklands or Australia, the position of the ice and 
the temperature of the ocean should be observed in the early spring, and 
later the wintering parties should be communicated with, and, if neces- 
sary, reinforced with men and supplies for another winter. During the 
second winter the deep-sea observations should be continued north- 
wards, and in the third season the wintering parties should be picked 
up and the expedition return to England. The wintering parties might 
largely be composed of civilians, and one or two civilians might be 
attached to each ship; this plan worked admirably during the Challenger 
expedition. 

What, it may be asked, would be the advantages to trade and com- 
merce of such an expedition? It must be confessed that no definite or 
very encouraging answer can be given. We know of no extensive 
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fisheries in these regions. Fora long time seal and sea-elephant fisheries 
have been carried on about the islands of the Southern Ocean, but we 
have no indication of large herds or roukeries within the Antarctic circle. 
A whale fishery was at one time carried on in the neighbourhood of 
Kerguelen, but this right whale, if distinct from or identical with 
Balena australis, appears to have become nearly, if not quite, extinct. 
Some expressions of Ross would lead one to suppose that a whale corres- 
ponding to the Greenland right whale inhabits the seas within the 
Antarctic ice, but we have no definite knowledge of the existence of 
such a species. Although “sulphur bottoms” (Balznoptera musculus), 
finbacks ” (Balenoptera sibbaldii), and “ humpbacks” (Megaptera boops) 
are undoubtedly abundant, they do not repay capture. Ross and 
McCormick report the sperm whale within the Antarctic ice, but there 
is sull some doubt on this point. Thongh penguins exist in countless 
numbers they are at present of no commercial value. Deposits of 
guano are not likely to be of any great extent. But it is impossible to 
speak with confidence on the commercial aspects of such an expedition— 
the unexpected may quite well happen in the way of discovery. 

With great confidence, however, it nay be stated that the results of 
a well-organised expedition would be of capital importance to British 
science. We are often told how much more foreign governments do for 
science than our own. It is asserted that we are being outstripped by 
foreigners in the cultivation of almost all departments of scientific work. 
But in the practical study of all that concerns the ocean this is certainly 
not the case, for however closely we may now be pressed by some 
foreign nations, we have had up to the present time to acknowledge 
neither superiors, nor even equals in this branch of investigation, and 
if we be a wise and progressive people, British science will always: 
lead the way in this direction. When Queen Victoria ascended the 
throne we were in profound ignorance as to the condition of all the 
deeper parts of the great ocean basins; now we have a very accu- 
rate knowledge of the conditions which obtain over the three-fourths of 
the Earth’s surface covered by the waters of the ocean. This—the 
most splendid addition to earth-knowledge since the circumnavigation 
of the world—is largely due to the work and exertions of the Royal 
Navy in the Challenger and other deep-sea expeditions, and the 
Mercantile Navy in our telegraph ships. 

This country has frequently sent forth expeditions, the primary 
object of which was the acquisition of new knowledge—such were the 
expeditions of Cook, Ross, and the Challenger ; and the nation as a whole 
has always approved such action, and has been proud of the results, 
although they yielded no immediate return. Shall it be said that there 
is to be no successor to these great expedilions’ The prestige of the 
navy does not alone consist in its powers of defence and attack. It has 
in times of peace made glorious conquests over the powers of Nature, 
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and we ask that the officers and men of the present generation be 
afforded the same opportunities as their predecessors. There should be 
no observations, no experiments, no investigations, no work of any kind, 
no knowledge of any kind, with reference to the ocean, of which the 
navy has not had practical experience. And what better training for 
officer and man than in an expedition such as that now advocated ? 

A preliminary responsibility rests on the geographers and representa- 
tives of science in this country. It is necessary to show that we have 
clear ideas as to what is wanted, to show that a good workable scheme 
can be drawn up. When this has been done it should be presented to 
the Government with the unanimous voice of all our scientific corpora- 
tions. Then, I have little doubt that a Minister will be found sufficiently 
alive to the spirit of the times, and with sufficient courage to add a few 
thousand pounds to the navy vote for three successive years, in order to 
carry through an undertaking worthy of the maritime position and the 


Before the reading of the paper, the President, Mr. Clements R. Marxuam, 
said :—This evening we have assembled to hear what will be a most interesting and, 
in my belief, a most important address from Dr. John Murray of the Challenger. 
All geographers are acquainted with the scientific fame of Dr. Murray, and therefore 
it is unnecessary for me to say more; and without further preface I have to request 
him to read his paper. 

After the reading of the paper the following discussion took place :— 

Sir Josern Hooxer: There is a point which should not be lost sight of in 
view of further exploration of the Antarctic area, being of importance in regard to 
the prospects of success in future, and as an indication what should be the procedure 
in the case of another expedition being despatched to that region. It is this—that 
the successes of the two voyages that have yielded the greatest results—those of 
Weddell and Ross—have been due rather to accidental circumstances than to fore- 
knowledge, forethought, or foresight on the part of their commanders. I say this 
with no idea of disparaging either the efforts of the courageous and experienced men 
who conducted those expeditions or the value of their discoveries. But what are the 
facts ? Weddell found himself unexpectedly in the open sea in a high latitude, 
and with great gallantry pushed his little cutter south to the 75thdegree. With Ross 
the case was very different ; but in his case success was no less due to accident. 
The Antarctic expedition was not despatched primarily with a view to discovery 
in the Antarctic area, but to lay down the lines of magnetic force in the Southern 
Ocean, and especially to ascertain the position of the South Magnetic Pole, and if 
possible to reach it. Now it was very well known before Ross sailed that the 
South Magnetic Pole was somewhere near the meridian of Australia, and in the 
Oth or 70th degree of south latitude. It was this that directed Ross’s course to a 
position where he, by great good fortune, met with pack-ice through which his ships 
could be pushed. He steered for the position of the Magnetic Pole, and after passing 
through much loose ice, met the main pack, about lat. 67° 'S. and long, 1744° E. 
It was a formidable pack. Neither he nor any of the Arctic officers or men, of 
whom there were not a few in the ships, had ever seen anything like it in the 
North: nevertheless Ross determined to try it, and, in doing so, the boldest held 
his breath for a space. In four or five days he pushed through it, and entered 
comparatively open water. Pursuing his course to the south-west he discovered 
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Victoria Land, and traced it to the Tyth parallel. It presented a range of stupendous 
mountains, rising in many peaks to 6600 and 12,000 feet high, clad with snow and 
glaciers from their summits to the sea-level, where the coast was rendered inaccessible 
by miles of closely-packed ice and bergs. This land cut off all prospect of reaching 
the South Magnetic Pole, which was ascertained to be some 150 miles inland. 
From the southern point reached the land trended eastwards in the position of two 
stupendous mountains, one an active volcano, and, still further eastward, the land 
was impinged upon by a glacier which presented a continuous precipitous wall of 
from 100 to 200 feet high. This, like the land, was unapproachable for pack-ice 
and bergs. Ross named it the Victoria Barrier. After tracing this ice barrier 
for some 200 miles, the lengthening nights, the freezing of the ocean, and the 
impossibility of finding a wintering place compelled a rapid return. From the 
furthest point reached Ross hoped to have steered northward and eastward, but a 
close pack prevented this, and he had to emerge from his new-found sea, not very 
far from the position where he had entered it, in lat. 685° S., and long. 1673° W. 
In the following year, with a view of repeating his magnetic observations and 
tracing further eastward the barrier he had left, he again steered south, seeking to 
penetrate the pack further to the eastward than in the previous year. He met it in 
a much lower latitude, in 614° S., and 167° 42’ W., and pushed his ships into it, 
but with very different results from his former experience; suffice it to say that 
instead of four days he was forty-four in penetrating that pack, his ships suffering 
much damage. The open water which he reached was in this meridian much more 
laden with pack and bergs. With great difficulty he reached the barrier where he 
had left it in the previous year, and added some 200 miles to its eastern extreme, 
when failing light and the rapidly freezing ocean compelled his return. Here again, 
to attain an unfrozen ocean, he had, as in the former year, to take a north-west 
course, rounding the main pack in about latitude 70° and longitude 180°. ‘The result 
of these two seasons’ exploration was the discovery of a pool of more or less open water 
some 600 miles in diameter, between latitudes 68° and 78°, bounded on the west by 
a stupendous range of ice-clad mountains, on the south by a perpendicular barrier 
of ice, and on the east and north-east, and for the most part on the north, by the 
main pack. During neither voyage did he ever anchor, or even land, for the - 
scrambling ashore on two rocky ice-clad islets for a few minutes only can hardly 
be called landing. On one of these occasions, after unfurling the Union Jack and 
taking possession of the adjacent continent in the name of the Queen (surely the 
whitest if not the brightest jewel in her crown), his boat had the utmost difficulty 
in regaining his ship, owing to the strength of the currents. On the other the sure 
signs of an approaching gale required his immediate return to the ships after 
jumping ashore. Though it was of the greatest importance that magnetic and other 
observations should be taken on land or at anchor, no possibility of accomplishing 
either occurred during these two Antarctic cruises ; nur was there a harbour to be found 
in which the ships could have winutered in the opinion of any experienced officer or 
man on board either ship. 

For the third year of Ross’s Commission, Weddell’s route was held in reserve. 
This was expected to be the bonne bouche of the expedition; no member of the 
expedition doubted achieving Weddell’s highest latitude, and who could say how 
much higher a one? What was the fact? In the longitude where Weddell reached the 
seventy-fifth degree, Ross, with great exertions, attained the sixty-filth only, and 
this after weeks of battling for hundreds of miles with the edge of the pack, which 
nowhere could even be entered. It was the worst season of the three, one of 
constant gales, fugs and snowstorms. Officers and men slept with their ears open, 
listening for the look-out man’s cry of “ Berg ahead!” followed by “ All hands on 
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deck!” The officers of the Zerror told me that their commander never slept a 
night in his cot throughout that season in the ice, and that he passed it either on 
deck or in a chair in his cabin. ‘They were nights of grog and hot coffee, for the 
orders to splice the main brace were many and imperative, if the crew were to be 
kept up to the strain on their nerves and muscles. Of discovery there was nothing, 
but the fact that Weddell’s route was effectually closed—as Ross’s by Victoria Land 
may very well be in the interval that has elapsed since he discovered it. Now the 
experiences of Weddell and Ross appear to me to prove that great as would be the 
results of another Antarctic expedition, its either discovering a great extent of new 
land, or attaining a very high latitude, may not be one of them. Had Ross not followed 
a course dictated by other considerations than those of geographical discovery he 
might have spent his first two seasons, as he died his third, in unavailing struggles 
with pack-ice, for knowing what had been seen of the land and ice further to the 
westward by D’Urville and Wilkes, and the state of the ice seen by Ross himself to 
the eastward, it was clearly all but certain that in neither of these directions could he 
have attained a high latitude. Lastly, with regard to the bearing of these two 
successes on the conduct of another Antarctic expedition, I think it should be well 
considered whether the first year of such an expedition should not be spent in 
coasting the Antarctic ice round the globe, laying down its position, looking out 
for open water,’ for “water-sky” over the pack, and for soft places in the pack, 
taking deep-sea soundings and temperatures, and current observations on every 
possible occasion, together with keeping the ordinary meteorological and magneticai 
records. And if .two ships are commissioned, it is well worth considering whether 
in this first pioneer voyage they might not proceed separately, but simultaneously, 
from opposite meridians, pursuing the same course and making the same observa- 
tions. ‘Thus we should have a knowledge of the state of the ice, a double series of 
deep-sea soundings, and comparative meteorological observations made round the 
globe, results that would arm the commander of the expedition with foreknowledge 
and experience for further exploration in higher latitudes; and let his success 
in attaining high latitudes be what it may, the geographical, bathymetrical and 
meteorological results of the first pioneer voyage would well repay the risks 
and cost of the three years’ exploration. 

The Duke or Araytu: As I have the honour of holding at the present moment 
the position as President of your sister society in Scotland, 1 do not feel that I 
ought to be wholly silent on an occasion when so remarkable a paper is read by my 
distinguished countryman Dr. Murray. It is impossible not to be carried away by 
his enthusiasm. He lives in the ocean; I sometimes wonder in what region of it 
he principally lives. Sometimes his whole soul seems to be in a dredge at the 
bottom ; then we find him in the upper currents ; then through the vortices of those 
moving round the globe. I confess I feel an immense interest in the question of 
the Antarctic expedition. I always feel a little shame that civilised man, living on 
his little planet—a very small globe—should, in this nineteenth century of the 
Christian era, not yet have explored the whole of this little area ; it seems a reproach 
upon the enterprise, civilisation, and condition of knowledge of the human race. I 
cannot say that I expect very much more interest scientifically to be got from 
further exploration in the northern region. We know very well the conditions of 
the North Polar Sea ; Greenland has been thoroughly explored. But as regards the 
Antarctic, we have everything yet to learn. Not only will the observations to be 
made on such an expedition be of the greatest value as regards meteorology, but also 
to magnetism and biology, and especially to the science of geology. I am anxious 
to say a word upon this point, because it is the branch of science in which I have 
the greatest interest. We all know the most pressing and difficult question with 
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geologists now is the glacial age. Long ago it was said by a singular man of great 
genius, the mason Hugh Miller, that the problems of geology connected with the 
most recent times seemed the most difficult. That is perfectly true; the great crux 
of the science at the present moment arousing the greatest discussion is what was 
the nature, date, and cause of the glacial age. You all know there are very different 
schools of opinion upon that subject, and an expression has been used by Dr. Murray 
of the “ice-cap” and the “ ice-sheet,” a very common expression to use, but I believe 
that the Antarctic continent is the only one on which we can hope to have any 
exhibition of the phenomena due to the ice-sheet, properly so called. Greenland is 
covered with ice and snow, but we can hardly say that it constitutes an ice-cap, as 
Greenland contains very high and lofty mountaius, and the whole snow and ice of 
Greenland falls like any glacier into the sea, giving birth to those great icebergs 
that float down south. The character of these icebergs is almost always the same, 
highly-pointed and pinnacled, and giving evidence of the nature of their origin, great 
masses of ice moving down great slopes, as at Chamouni, on a smaller scale, 
thrusting off broken fragments into the ocean. Now, it will be observed from the 
paper we have just heard that icebergs are almost always of an entirely different 
character in the Antarctic Ocean, not shattered, not pinnacled, not broken; that 
they leave the parent continent perfectly tabular, of enormous magnitude, evidently 
not having moved down a mountainous land, but having in some way been generated 
upon a comparatively flat table-land, and floated off as they advanced into the deeper 
sea, Now these are circumstances pointing to the fact that in that Antarctic 
continent, when we get to,it, we should see the operation of the true ice-sheet; that 
is to say, enormous masses of ice not falling down the slopes of a mountain, but 
resting on a table-land of comparatively level country ; and what we want to know 
above all things is what is the motion of such a mass of ice as that. I have always 
had a great difficulty in conceiving that there should be any horizontal motion at all 
on the part of a mass of ice of that kind. It is now, I think, clearly ascertained 
through the exertions and researches of our most distinguished men, from Agassiz 
and James Forbes down to our own times, the motions of glaciers such as we know 
in Europe or Greenland are entirely due to gravitation of masses falling down steep 
slopes of the mountains. But why we should have an ice-sheet in motion not due to . 
the thrust of gravitation down mountain slopes but along a level country, is a most 
interesting problem of physical geography, and we want to know the facts of the 
case. Now, I understand from Dr. Murray’s paper what, I confess, 1 did not know 
from a book | read in my early years, ‘The Voyage of Sir James Ross,’ that gave me 
the idea of a wall of ice surrounding the whole of their vast land, and forbidding the 
idea of landing upon the country. But I understand from Dr. Murray’s paper what 
I have also heard from him in conversation, that there are points of that continent 
accessible so far as regards the mere landing. There is great hope that in the course 
of the year landings may be made on certain parts of the coast; if that is so we 
should have in the course of one, or at most two years, important observations made 
on the nature of this great ice-sheet, and that is an object of the highest scientific 
interest. I entirely concur with Dr. Murray that it is a work that can only, and 
ought only, to be undertaken by the British Government. I am not, however, clear 
that our Chancellors of the Exchequer at the present time are in a happy condition 
for disposing of considerable sums of money, but, after all, the expenditure upon 
such an expedition would be a small amount indeed compared with the enormous 
sums we are laying out, and, I am sorry to see, sometimes losing, upon constructions 
for the navy. One argument Dr. Murray used he need not have used at the 
assembly of a scientific society ; he said that there would be no economic use io the 
expedition. I hope we have all arrived at that stage of civilisation in which 
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knowledge for its own sake is always admitted to be worthy of pursuit. We never 
know what may be the uses of knowledge, but knowledge is in itself of use. It is 
our object as a scientific society to promote everything that increases knowledge, 
and the interest which men must feel in the phenomena of our globe. It certainly 
makes us feel that this is worth a national effort. Mr. President, 1 am amused by 
that specimen of the Antarctic continent on the table, representing all we know of 
that vast mass of land. It reminds me of an incident that happened to me some 
years ago; when I called upon Sir R. Christison, the celebrated physician in 
Edinburgh, I observed that he had upon a shelf a little knob of something in a glass 
ease. “ What is this?” I said. ‘“ That was the top of Ben Nevis,” was his reply. 
So this stone was the Antarctic continent, or all that we know of it. 

Sir George Nares: It is evident we all agree in lamenting our ignorance of the 
Antarctic regiovs,'and I am sure we are all anxious to be better acquainted with them. 
There is little for me to say regarding the different advantages we should obtain, but 
I agree with the Duke of Argyll and rather disagree with Dr. Murray as to the 
commercial aspect of further explorations. He has told us about the enormous life 
that is in the sea—well, so long as such life is there, there will be fishes and seals to 
feed upon it; and the voyages last year of the seal-fishermen will show that there 
is a commercial prospect in further investigation, as well as highly valuable 
scientific prospects. I would say a word or two as to the cost of Government 
expeditions ; having commanded two—the Challenger, and the Alert and Discovery, 
I would draw attention to the fact that the officers and men composing these 
expeditions, had they not been employed in these ships, might have been doing 
nothing at Portsmouth Harbour, and the country would have to feed them in either 
case, pay them, and when they get old pension them. As to advantages, has not 
Great Britain got the credit of the Challenger expedition? Who would question 
also the advantages of Ross’s expedition? And the whole world looks back upon 
Cook, who went forward, one may say, almost as blindly with regard to results as 
we should go forward now in an expedition to the south. As to the perils, we do 
not want to make a dash, as we say, to the South Pole, we want to go quietly and 
steadily on, advancing our information as we go; so long as we do that we can pick 
up our winter quarters there without a worse season or meeting with greater 
troubles than hunting on the well-known shores of South Greenland; the tempera- 
ture would be scarcely lower, I do not think lower at all, there is no comparison in 
fact between a voyage towards the unknown region of the Antarctic to the voyages to 
extreme northern latitudes whence it is doubtful if there is a sure retreat. There 
is no doubt that down south we could, without unusual danger, land people and 
pick them up the following season, As Dr. Murray and the Duke of Argyll say, 
the ships at other times being employed in obtaining much useful information. 
One point I think rather remarkable—I notice that the whalers last year, of course 
they cannot go on exploring voyages, as they have to pay their expenses, completed 
their voyages, filled up with oil, and left the Antarctic on February 18th, the very 
height of the season, with three of the best weeks for exploring before them. I 
must own, having studied the different voyages, I am strongly in favour of following 
Weddell rather than Ross's two first voyages, and I should like to follow up the 
track where Sir Joseph Hooker says Ross practically came to grief, that is following 
up the track of the whalers last year, south of South America. 

The Presipent: In the whole course of my experience of forty years in this 
Society I only remember before this evening one paper having been read to us on 
the subject of Antarctic exploration, and that was read by my old messmate, Sir 
Richard Vesey Hamilton. I hope he will give us in a few words his opinion on the 
conditions of navigation in the Antarctic seas. 
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Sir R. Vesey Hamivron* : Our Chairman calls upon me to say a few words, and 
I will not touch upon what has gone before, but briefly give you the result of my 
contrast in a paper on Morell’s Antarctic voyage I read here about twenty years 
ago of the voyages made by Sir James Ross in dull sailers in comparison with what 
would have been effected had steam been in fashion. Sir Joseph Hooker told us he 
took forty-four days to go through the ice pack which a steamer would have done 
in four, and the conclusion I came to formerly was that steam had given the future 
Antarctic navigator an advantage of at least one hundred per cent. over the days of 
sail. I have recently brushed up my Antarctic knowledge, and I think I may say 
I had underestimated this advantage. I believe now that the amount of work that 
was done by Sir James Ross in three seasons could be done in one season with 
inodern steam power, and I have some knowledge of ice navigation, having been 
three winters and five summers in the Arctic Regions. Now the greatest 
enemy to a sailing ship is a gale in the ice heavily packed, as we have seen from 
the diagrams ; then the ships are in great peril, perhaps for steam as well as sailing 
ships; but after the gale comes a calm, when the ice opens out and the steamer 
would immediately make rapid progress, while the sailing ship might be unable to 
move for days. I have but one other remark to make; Dr. Murray says—this 
expedition should be entirely in the hands of the navy; but I presume he would 
recommend a scientific staff such as accompanied the Challenger. As to officers and 
men for the expedition, on that point, speaking as president of the Royal Naval 
College, in which there are 200 naval officers studying, I am certain that 150 would 
volunteer for such an expedition, if not the whole 200. There would not be the 
slightest difficulty in manning the ship with officers, as in the expedition I was in 
with Captain Narés in 1852. But I do not approve of officers performing inferior 
work. 


Captain Wuarton: Dr. Murray began his remarks by speaking rather scorn- 
fully of the speculations of one of my predecessors, Mr. Dalrymple, but he has ended 
up by doing more or less the same himself. Iam not, however, disposed to defend 
my predecessor, because | think there is all this difference between the two. Mr. 
Dalrymple’s speculations were those of an unscientific mind, and Dr. Murray’s is an 
instance, and a very good instance, of the “scientific imagination.” He has given: 
us proof that there is an Antarctic land, although Dr. Murray of course will not 
stick to the particular shape he has drawn out, but that there is land we can have 
no doubt, from the presence of these great tabular bergs and the fact that land has 
been sighted; also,as Dr. Murray says, tertiary fossils have been picked up recently 
on the shores of Cape Seymour. i have no doubt that, if any of us had any doubts 
before, we should now agree that an Antarctic expedition should be undertaken, and 
by this country. We have ever led the way in exploration in all climates and in 
all seas, especially the Arctic and Antarctic. Dr. Murray has very wisely, I think, 
given up any idea of adducing as an argument that there is anything practically 
valuable in the commercial sense to be got from such exploration, but, as His Grace 
the Duke of Argyll has already said, surely this great country can afford to spend a 
little money on something that is not directly commercially valuable. We have 
had, as several speakers have already mentioned, the Challenger expedition, for pure 
science, redounding to the credit of England throughout the whole civilised world. 
The other nations have envied us that expedition, the money to be able to expend 


* Full details of my reasons for coming to the conclusion as to the advantage steam 
has given the future Antarctic navigator are given in my paper on Morell’s Voyages, 
(Proc. R.G.S. (Old Series), Vol. XIV. p. 145), which probably were not over truthful, 
but that does not vitiate my argument.—R. V. H. 
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upon it, and the public spirit of the Government of the time that sent it forth; and 
I am sure that if it is boldly put upon the ground of advancing our knowledge 
generally and of maintaining the enterprise of the British seaman, there will be 
in the end success. Government is always notoriously hard to move in these 
matters, but if it is once understood to be a popular expedition, as 1 believe it would 
be, we shall have another Antarctic expedition. 

Lord Cuartes Beresrorp: The Chairman has given me a very wholesome 
warning, when asking me to contribute to this discussion. I notice the first Sea- 
Lord of the Admiralty here, and as I am on full pay I must therefore make my 
remarks entirely scientific. All the lecturer’s remarks were interesting, but one or 
two of them were particularly so. Dr. Murray said that this expedition should be 
placed in the hands of the navy, and he thus paid the navy a very great compli- 
ment. Iam sure that many of my brother officers would be very glad to undertake 
such an expedition. Dr. Murray also suggested that the cost of this expedition 
should be tacked on to the Navy Vote. Now I narrowly watched the faces of two 
old first Sea-Lords, and looked in vain for any symptoms of pleasure at that state- 
ment. I myself do not agree with this. I think that the money should be tacked 
on to the Education Vote, as being more appropriate, and money appears to be more 
easily got for that Vote than for the navy. He made another remark, and officers 
who have been in such expeditions bear him out by saying that there are disagree- 
able dangers and a great number of perils and hardships. Well, I cannot conceive 
anything more in the form of a cordial invitation to this country toembark. For 
there is no doubt that this is a form of disagreeables that attracts Englishmen, 
especially when it is for the good of their country. I confirm Sir Vesey Hamilton’s 
opinion that the young gentlemen in the naval service will be the first to volunteer 
for officers’ and men’s work, and I hope Dr. Murray’s paper will be read all through 
the country. Iam perfectly certain that Britishers generally will be only too glad 
to have one more addition to the knowledge of the deep, and I am certain that 
if this Antarctic expedition is sent we shall add to knowledge that is at this 
moment in its infancy, 7.e., terrestrial magnetism, a science of which we know very 
little. If this expedition is carried out on proper principles by first of all obtaining 
deep-sea soundings, and gradually approaching the pole, there is no doubt that it 
would be an enormous benefit to the country and to science in general. 

Professor Sir Wit1AM TurNER: I have no claim to address the meeting on the 
ground of having visited the Antarctic region. Neither am I a geographer, meteorolo- 
gist, nor geologist. Perhaps the only ground for my saying a few words is that I have 
paid some attention to those mammals, which if they existed in large quantities in 
the Antarctic would prove a source of much commercial profit. I refer to the cetacea 
and seals; but even about these animals I feel some hesitation in speaking in the 
presence of my friend Sir William Flower, who is universally admitted to be our 
greatest authority on these matters. I believe that I am speaking what is correct 
by supporting what Dr. Murray has said, that there does not seem to be very much 
prospect of the Antarctic region being commercially profitable. The admirable book 
of Sir James Ross undoubtedly refers to the presence of whales in those seas; but 
there are whales and whales from the point of view of commerce. Many of the 
largest whales are of very little profit. They have very thin blubber and short 
whalebone, and it is not worth the whaling seaman’s time to capture them. The 
whales that are of great profit are those called the “ right ” whales, of which the Green- 
land whale, the Balena mysticetus, is the great representative in the northern Polar 
Ocean. Now we have no satisfactory evidence, so far as I can judge from what 
I have read in Sir James Ross’s book, that the Greenland whale—or an 
equivalent species—is found so far south as the Antarctic Polar Sea, ani I 
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think there is considerable doubt therefore whether an expedition sent to these 
seas would turn out profitable. ‘he Dundee ships that went there did not 
succeed in catching a single whale; one of them undoubtedly harpooned a specimen ; 
but it was not the right whale of the Greenland species, but a much more powerful 
and active animal, probably a fin-whale, for it broke the harpoon rope and got away. 
‘The experience of that expedition does not point in the direction of this ocean being 
well adapted for whaling purposes. The Dundee ships did obtain, I understand, a 
considerable number of seals, and the naturalists attached to them brought back the 
crania of several specimens; but I am not aware if the species have been determined. 
I do not know if Sir William Flower has examined them. I have not had the 
opportunity, and cannot therefore say what species were got. I have not heard 
either what the pecuniary result of the expedition has been, and if the adventurers 
have received an adequate return for their outlay. I agree with the remarks made 
by Dr. Murray and the Duke of Argyll that the expedition should be sent out not 
with the view of a pecuniary return, but in order that our knowledge of this most 
interesting part of the globe should be extended. 

Sir Witt1am H. Flower: With reference to the points Sir William Turner has 
spoken of, | may say I entirely agree with him that there is no evidence of a whale 
in the Antarctic corresponding to the well-known Greenland whale, which is the 
most valuable of all the whalebone whales of the Northern seas. The only right 
whale which has hitherto been found in the South is the black whale, which, if it 
exists in sufficient numbers, is profitable, and has yielded a great deal in former 
times, and was diffused pretty nearly all round the Southern Hemisphere, being once 
abundant off the Cape of Good Hope, Australia and New Zealand, and I have no 
doubt is the species that was seen in Sir James Ross’s Expedition further south. 
That whale is closely allied to, if not the same species as, the one that formerly lived 
in the northern temperate ocean—the one, sir, the history of which you investigated 
in the old fishing towns of the Basque provinces of Spain and France, but which is 
now nearly exterminated in the Atlantic. Iam afraid in the South it has had the 
same fate, having been for the last thirty or forty years extremely rare in its ouce 
favourite haunts. With regard to seals, the Dundee Expedition has added very 
little to the knowledge of these animals already obtained from Sir James Ross’s 
Expedition. Iam sorry to say I have seen nothing yet from that Expedition, as 
hardly a specimen has come to the National Museum, and those that have been 
brought home are mostly in a mutilated condition. So far as I can gather from the 
scientific men attached to the Expedition, they found exactly the four species of 
seals described by Dr. John Edward Gray in his zoology of the voyage of the 
Erebus and Terror, neither of them of such commercial value as the fur seals of the 
Bering Sea or those once so abundant in the Falkland Islands, South America, 
Australia, and New Zealand, now however nearly extinct. There is a certain 
commercial value in the oil and skin of these “hair seals,’ as they are killed in 
enormous quantities in the northern sea; but I must say I do not like to take any 
part in advocating any expedition which would go simply for the object of destroying 
these animals. The result even from acommercial point of view would be disastrous. 
It must end in extermination in a very few years if they are to be killed in the 
way in which seals have been killed throughout the whole southern parts of the 
world, and unless such precautions are taken as have been carried out in one part of 
the world only, in the Bering Sea by the Russians and Americans. If an expedition 
were sent out to collect such specimens as are required for museums, it would be 
of great benefit to science. Our knowledge of these animals is scarcely increased 
since the time of Sir James Ross, hardly anything having been added to the British 
Museum collection since the specimens brought home by that Expedition. The 
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table that Dr. Murray has shown us of the distribution of the lower forms of 
animal life in the Southern Hemisphere is most instructive and encouraging to 
future research; but I agree with Lord Charles Beresford that, as the gain would 
be mainly educational, the expense is as much a question for that department as 
for the one which has charge of the defences of the nation, Dr. Murray has put 
the whole argument fer a renewed exploration of the Antarctic region before us in 
the most able and eloquent manner, and we may all hope that his efforts will not be 
without result. 

Dr, ALEXANDER Bucnay : Dr. Murray prefaced his remarks on the meteorological 
aspects of the question by saying that the teachings of meteorology, in its recent de- 
velopments, lead to the results he has indicated. I desire to draw special attention 
to the point that the whole reasoning with regard to the barometric pressure in the 
interior of Antarctica is necessarily inferential. My own conviction is that it will 
ultimately turn out to be all that Dr. Murray has described it; but science will not 
rest satisfied till actual observations place the questions on solid ground. Now I 
understand that the outskirts of Antarctica offer close on some half-dozen points 
whereon temporary observatories might be placed for at least some months, with 
three observers, precisely as is done on Ben Nevis in our own country. Further, 
the two vessels it is proposed to send out could raise cairns at different points, in 
which would be placed barographs, thermographs, and other self-registering instru- 
ments that may be proposed. ‘These could be visited from time to time, the instru- 
ments wound up and the papers changed, since two registrations of temperature 
and pressure daily would meet the requirements of the case; and since, as I am 
informed by the best clockmakers in London, clocks can be furnished to the 
expedition to go, with one winding-up, for more than a year, it is plain that the 
expedition would bring back to us continuous meteorological records for the three 
years from many points within the Antarctic continent. These records would 
practically lead to a very full knowledge of the meteorology of Antarctica. 
Taking the teachings of meteorology as a guide, it appears to be extremely probable 
that by far the largest proportion of the precipitation of South Polar regions takes 
place over the somewhat broadish margin of ice-cliffs and ice-fields which fringe the 
continent facing the open sea all round. In the interior of Antarctica proper, 
precipitation cannot but be small, and considering the large evaporation from the 
snow and ice-fields, the accumulations of snow and ice cannot possibly extend to any 
considerable depth. 

The Prestwent: We have among us a young volunteer who has actually been 
to these Antarctic regions a very short time ago; I think it will be a good comple- 
tion to our discussion if we hear a short account of his experiences. 

Mr. W.S. Bruce: After so many eminent authorities on Arctic and Antarctic 
matters have spoken, there remains little for me to say. I had the advantage of ac- 
companying the recent expedition on board the Balena, one of the four whalers which 
left Dundee last September. Our ship, like the others, was very efficiently equipped 
wiih scientific instruments, although the expedition in the main was commercial ; 
but the results of the scientific observations, I must confess, were most dis- 
appointing; not even the smallest amount of work I had hoped for was accom- 
plished. Nevertheless, I have not regretted the experience, and I think the 
expedition has revived, in a sense, the feeling that there should be another great 
Antarctic expedition, and I agree thoroughly with Dr. Murray and the other 
speakers who said that this expedition should be of a national character. Britain 
is the only nation in the world that has done good work in the Antarctic, let her 
keep up her reputation. Lord Charles Beresford spoke of naval volunteers; I am 
sure there will be no difficulty in getting scientific volunteers; I for one am ready 
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to spend a winter at one of Dr. Murray’s winter stations. In the Arctic we have an 
idea of what winter is, but in the Antarctic no one has wintered. A summer in the 
Antarctic is quite different from a summer in the Arctic. As far north as man has 
penetrated he has found reindeer, flowers and bees, brilliant sunshine and the 
country green; but in midsummer in the Antarctic no plant grows—the summer 
sun is not sufficient to melt thesnow. The temperature observations on our voyage 
show that in the height of summer the average range of the thermometer is below 
32°, and that in the latitude corresponding to the Shetland and Faroe Islands in 
the north. This is very different from Lieutenant Peary’s experiences, who has 
written such a glowing account of the vegetation and animal life on the northern 
coast of Greenland. Let me point out that one of Mr. Burn Murdoch’s drawings 
that Dr. Murray has put on the screen was Clarence Island, the most easterly 
island of a group that lies in latitude about 61°, corresponding to latitudes just 
north of Scotland; it has no green raiment in summer as our Shetlands have, but 
is entirely snowclad. 

The Prestpenr: After what Sir William Flower has said on the prospect 
of any lucrative trade connected with the Antarctic seas, we must, I think, take to 
heart the words of Milton in referring to one of the north-east voyages, “ that it 
might have seemed almost heroic if any higher end than love of gain and traflic 
had animated the design.” Let us then work for “the higher end,” and refrain 
from the wholesale slaughter of seals. 

[ consider that Dr. Murray’s paper and the important discussion which has: 
followed it will form a new starting-point in the advocacy of a renewal of Antarctic 
discovery. We must not forget the valuable work that was done by Admiral Sir 
Erasmus Ommanney and the Committee of the British Association five years ago. 
Sir Erasmus enlisted the sympathies of the Royal Society and even of the more 
enlightened members of the late Government. We owe him our warmest thanks 
for his exertions. Nor must we forget the zealous labours of Baron von Mueller, 
Captain Pascoe, and our other friends in Australia. They have long worked for 
the good cause of Antarctic discovery, and I am confident that they will continue 
to exert all their influence in its favour. Our illustrious gold-medallist, Baron 
Nordenskiild, the discoverer of the North-East Passage, has but now written me a: 
cheery and encouraging letter, from which the following is an extract :— 

“ We shall fullow the proceedings of an English expedition to those regions with 
the utmost interest and with our best wishes for its success. It seems to me that 
the most important geographical problem for the moment is a systematic 
exploration of the hydrographic, meteorological, geological, and biological conditions 
of the Antarctic regions. ‘The Arctic regions are in this respect now tolerably well 
known; but almost every scientific result gained from thence has given rise to new 
problems of the utmost importance for the better knowledge of our globe, which 
can only be satisfactorily answered by corresponding discoveries in the far South.” 

These inspiriting words will cheer us on in our task—a task from which J, for 
one, will never swerve until it is completed. I have pleasure in announcing to you 
that our Council has this day appointed a committee for the purpose of reporting on 
the best means of achieving the objects of Antarctic exploration. The whole 
question will be thoroughly examined and discussed, and it will be our business to 
convince the press and the public of its importance. We are of course devoted to 
geographical research and to the interests of science, and we look upon those objects 
as a chief reason for despatching an expedition. But as an Englishman I feel that 
the great result of all will be the encouragement of that spirit of maritime 
enterprise which has ever distinguished the people of this country, and the keeping 
alive of our glorious naval traditions. We are well assured that, as soon as the 
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country is with us in the advisability of despatching an Antarctic expedition, the 
Government will concur. We may, therefore, work on full of confidence and hope. 
We shall look upon this evening as our starting-point. Dr. Murray has given us 
the route. He has done so in a way we shall not soon forget; and I speak the 
sentiment of every one present in this great assembly when I offer to him our most 
sincere and hearty thanks for his very able and important address. 


The following communications have been received by Dr. Murray on the subject 
of Antarctic exploration :— 


Dr. NeuMAYER, of the Hamburg Naval Observatory, has sent the following notes 
on the problems of terrestrial magnetism and geodesy which can only be satisfactorily 
and finally soived by expeditions to the South Polar Region :— 

There cannot be the slightest necessity for entering upon an inquiry into the 
value of an exploration of the South Polar region from a meteorological point of 
view ; it is evident to every one conversant with the subject. It suffices to recall 
the fact that within the Antarctic circle not a single direct winter temperature has 
ever been observed, the meteorological observatories being too far north in the 
Southern Hemisphere, and those only temporarily in operation on the Auckland 
Islands, Kerguelen, and South Georgia; the Polar side of the atmospheric depres- 
sions in higher latitudes have consequently never been traced with any degree of 
accuracy. That under such circumstances very little is known about those pheno- 
mena, and about the distribution of atmospheric pressure geverally beyond the 60th 
parallel of southern latitude, cannot be doubted. Neither from a climatological 
point of view, nor from the standpoint of an inquiry into the nature of atmospheric 
storms in higher latitudes, can the hope be entertained of being able to advance 
meteorological science without reliable observations in high latitudes. 

It has frequently been urged that the study of the phenomena of terrestrial 
magnetism, especially those of magnetic storms and earth-currents, cannot be 
carried on unless the establishment of at least one magnetic observatory can be 
secured within the Polar regions for a number of years. For this purpose the 
preliminary geographical exploration of the South Polar regions becomes imperative. 
However, I do not wish to enter upon this argument on the present occasion, as it is 
quite familiar to everyone conversant with the topic at issue. But the necessity for 
a survey of the magnetic constants within the Antarctic circle is, in its importance 
with regard to the advancement of the theory of terrestrial magnetism, not so readily 
understood; and I shall therefore point out that for such a purpose a magnetic 
survey is quite indispensable. 

In a memoir, which I addressed in May 1855 to His Majesty the late King 
Maximilian II. of Bavaria, on a plan of advancing our theoretical views on the 
distribution of magnetism over the Earth, the most prominent part formed the 
re-establishment (after the observatory at Hobart had ceased operation) of a 
magnetical observatory in the Australian colonies, which also could serve as a basis 
for a magnetic survey of the Antarctic regions. The priocipal reason given for 
supporting this proposal was that it would prove to be impossible to establish and 
maintain a theory of terrestrial magnetism unless the Antarctic regions were 
explored in a similar manner to the Arctic regions; all calculations, however 
excellent, must necessarily fail if that gap in our information were not previously 
filled up. The observatory was founded at Melbourne thirty-five years ago, and is 
at work up to the present time. But the second part of my programme has not 
been accomplished, and Antarctic exploration and survey is still a geographical 
desideratum. 
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I may perhaps dwell somewhat more explicitly on this important topic. We 
are forced to regard, notwithstanding much progress, all our theoretical investiga- 
tions into the science of the earth’s magnetism as of a preliminary and provisioual 
character, because there are no reliable determinations of the magnetic elements 
within the South Polar circle at command. ‘The observations of Sir James Ross lie 
too far back in time to form a proper basis for the calculations when combined with 
more recent determinations. The calculations according to Gauss’s method must 
thus prove unsatisfactory, and the completion of the theory of the Earth’s magnet- 
ism remains an unsolved problem. Although this conviction was firmly established 
in my mind a priori, I thought it necessary to enter upon the very intricate 
and voluminous task of recalculating the Gaussian constants with the assistance 
of recent observations prior to again moving in favour of an extensive plan of 
a scientific exploration of the South Polar regions. Since the year 1886 the 
computation of the 24 Gaussian constants has been in progress under my super- 
intendence, all the more recent observations have been reduced to 1885°0. By 
means of the values of the newly-derived constants, the magnetic elements have 
been computed and compared with the actual determinations. The differences 
between the actual and the theoretical values showed a degree of systematic 
deviation which must necessarily induce one to think of a systematic 
connection, unknown and inexplicable, however desirable a sound explanation 
may be. As it was apparent that we had not to deal with mere accidents, 
I was determined to carry the computations still further on, and to extend 
the same to terms of the 5th aud the 6th orders (i.e, 35 and 48 constants) ; 
but prior to that, I examined the results of a computation of twenty-four 
constants, for which purpose I turned to account merely observations from within 
the Polar regions; in the Northern Hemisphere, the results of the international 
system of observations (1882-83); in the Southern Hemisphere, I reduced the 
observations of Ross, the Pagoda, and also of H.M.S. Challenger, to 1885-0. 
The result of the complicated computation was far from being satisfactory, and so | 
determined to extend the calculation, as I have above stated, again with nothing like 
a satisfactory result. On several occasions I have reported on the progress of these 
entirely privately carried out computations, to the Deutsche Geographentag at. 
Berlin in 1889, the Naturforschen-Versammlung, Physikalische Section, at Heidel- 
berg in the same year, and again to the Naturforschen-Versammlung, Physikalische 
Section, at Bremen, 1890.* Up to this'time my colleague in these computations 
was Hermann Petersen, of Kiel; he died in September 1890. 

Meanwhile I had published an elaborate treatise on the Gaussian theory, enlarged 
by Dr. Ad. Schmidt of Gotha, in the “ Archiv. der Deutschen Seewarte,” 1889, which 
gave promise of a better success, if taken as the basis for further investigations. 
Dr. Schmidt most willingly entered upon my proposition to carry on the inquiry, 
and during the last three years the computation has been carried on partly according 
to new principles. Theresults of the differences between actual observations and 
theoretical determination have been derived by calculations with terms of the fourth, 
fifth, sixth, and seventh orders, and may be summarised according to Dr. Schmidt’s 
report in these words:—Although a decided improvement of the results makes itself 
manifest, it is certain that without an examination and a survey of the magnetic 
properties of the Antarctic region, it is an utterly hopeless case to strive with 
prospects of success at the advancement of the theory of the Earth’s magnetism. 
The strength of this sentence rests upon the fact that great efforts have been made 
to solve, with the present means at disposal, the noble, and in its consequences not 


* The various reports have been printed in the respective transactions, 
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to be foreseen, problem of a tenable theory of terrestrial magnetism without ade- 
quate success, and it is on the strength of that argument alone that we solicit the 
support of the whole scientific world in our exertions to have a scientific expedition 
sent to the South Polar regions. 

The all-important problem of the figure of our Earth and the settlement of a 
number of geodetic questions make an investigation into the nature of the South 
Polar region highly desirable. The determination of the constant of gravity has 
never been carried out in that region, and but a very small number of determina- 
tions have been carried out even in the Southern Hemisphere, south of latitude 33°. 
The following table contains all that is known with respect to the matter at issue 
within the assigned region. 

The results are mainly taken from Helmert’s work,* enlarged by some deter- 
minations hitherto not included in geodetic works. 


Length of Pendulum 
Geographical Height vibr. seconds. 
Name of Stations. above Remarks. 
Sea. 
+ Reduced to Reduced to 
Lat.S. Long. Paris. 45° lat. 
Metres. Metres. Metres. 
Valparaiso - 883 25 T4 2W. 23°0  0°992500 0°993568 | Liitke. 
Paramatta . 33 48°7 148 40 E. 23°0 2564 3568  Brisbane-Riimker. 
Port Jackson. 33 57°6 149 OF. od 2625 3625 | By computation 
Cape of Good) on one from triangula- 
Hope . 33 55°0 16 10°0 2580 3673 tion. 
Montevideo .  S4 54°4 SS 30W. 4:0 2641 $551 Forter. 
Melbourne . 37 49°9 142 38 18°6 2008 Neumayer. 
Kerguelen Is-) 49 89 6751E. 231 3645 3562 | Gazelle Auxiliary 
land . .f \ Expedition. 
Auckland Is-\ ~) (Gazelle Auxiliary 
50 52°0 3 45 26 SAL : 
land, 168 45 1 #1 4026 \ Expedition. 
Falkland Is-\| en || Duperrey (St. 
lands . 51 31°7 60 28 W. = 4154 \ Louis.) 
Falkland Is-\| ox.0 | an on w {Freycinet (French 
lands 51 35°38 +60 24 W. aa 4077 3476 { Bay). 
Yeorvia | 54 31° 20 W -. 162 German Expedi- 
South Georgia 54 31°0 38 21 W. 4468 3608 
Staten Island 54 46°4 6619W. 5-0 4501 3619 Forter. 
Cape Horn . 55 51°3) 69 SUW. 12:0 4565 3590 Forter. 
i 62 56°2 62 SLEW. 7°0 S651 Forter. 


Although Helmert ¢ points out that there is, as far as present evidence goes, 
an accordance of facts between the Northern and the Southern Hemispbere with 
regard to the gravity determinations, we must not forget, that, in order to arrive at 
that result not a single determination from within the South Polar circle has been 
consulted, because there are none, and that matters may be altered by a regular 
gravity survey within both Polar regions; for also in the Northern Polar region, 
comparatively speaking, but few thoroughly reliable observations are available for 
such a purpose. But these observations can in our time be carried out so much 


* Helmert, “Die mathematischen und physikalischen Theorien der héheren Geo- 
diisie,” Bd. IL, § 36, Seite 241. 

+ See the respective passages in the above work, and further “Mesures de 
Vintensité de la pésanteur,’ Comptes-rendues des Séances de la dixieme Conférence 
général Association géodesque internationale, ete., 27th October, 1892, p. 493. 
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more easily and reliably according to the relative determinations with von Steineck’s 
pendulum apparatus than they were in former times. ‘To inform oneself on these 
points, it is advisable to study the more recent determinations in European 
countries and in Spitzbergen by Lieutenant Gratel,* of the Austrian navy. 
Gravity determinations are in modern times again much cultivated as the most 
simple and reliable means of arriving at a knowledge of that constant; even in the 
hitherto, in this respect, neglected Southern Hemisphere, physicists commence to 
move in the matter. According to the reports of the Royal Society of Victoria 
(vol. iv. New Series, part ii., p. 202), a committee has been appointed for the purpose 
of considering the best means to accomplish a gravity survey of the southern part of 
the Australian continent, thus, if the project is carried out, furnishing an excelient 
basis for a gravity survey in the Antarctic region. It is only by means of such a 
scheme that we may hope to arrive at last at the important facts whereupon a final 
calculation on the much-discussed matter of the figure of the Earth can be carried 
through. 

It may perhaps not be quite out of place here to mention that without a know- 
ledge of the exact condition of the ice-cap round the South Pole it will be impossible 
to carry to a successful issue the calculations on the Geoid deformations, initiated by 
von Drygalski, and the changing of the level surfaces of the Earth by the formation 
of masses of ice near the poles, and the oscillations of the level of the ocean caused 
thereby, as first suggested by Dr. Hergesell. The thickness of the South Polar ice- 
cap is to be ascertained only by means of an expedition, and till then we cannot 
hope for a definitive solution of the questions in connection with this chang- 
ability of latitude, the simultaneousness (coincidence) of the glacial epoch in both 
hemispheres, etc., etc. 

It may suffice to have pointed out only a few of the questions, the solution or 
answering of which is indispensable, before we shall be able to speak of a thorough 
knowledge of the fundamental factors of the science of geophysics. ‘The Antarctic 
inquiry now proposed will advance this knowledge more effectually than any other 
kindred scieutific enterprise. 


INDEX OF SOME OF TIE PAFERS ON THE QUESTION OF THE EXPLORATION OF THE 
ANTARCTIC REGIONS, RECENTLY WRITTEN AND PUBLISHED BY GERMAN AUTHORS.t 


1. Dr. Neumayer : Uber die Siid-Polarforschung, ein Vortrag gehalten vor den 
ersten Deutscher Geographen-Versammlung am 25ter Juli 1865 in Fronkfurt a/Main. 
Enthalten in dem amtlichen Bericht herausgegeben vom “Freien Deutscher 
Hochstift.” 

2. Dr. Neumayer: Die Erforschung des Siid-Polar-Gebietes. In der “ Zeitschrift 
der Gesellschaft fiir Erdkunde zu Berlin” in Mai 1872. 

3. Dr. Neumayer: Die geographischen Probleme innerhalb der Polarzonen in ihrem 
innern Zusammenhange beleuchtet; ein Vortrag gehalten am 26ter Februar 1874 fiir 
den Verein zur Erforschung Central-Afrikas. Aus den hydrographischen Mittheilungen 
1874. 

4. Dr. Neumayer: Einfiihrungs-Ansprache in der Sektion fiir Geographie der 
Naturforscher-Versammlung in Hamburg, 1876; in dem Tageblatt. 


* Schwene, “ Bestimmungen im Hohen Norden von Aug. Gratel im Sommer 1892.” 
Mitth. des Militar Geogr. Instituts, Bd. XIL., Seite 28 ff. 
t+ Under the supposition that the various papers published in Petermanns 


Mitteilungen since 1863 are well known, in this index are enumerated only the 
writings on this topic by Dr. Neumayer and by some few others of greater importance. 
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5. Dr. Neumayer: Polarexpedition oder Polarforschung? ein Vortrag gehalten in 
der dritten allgemeiner Sitzung der 53 Versammlung deutscher Naturforscher und 
Aerzte in Danzig, 1880. Im Tageblatt und in den “ Deutschen geographischen Blatter 
der Geogr. Gesellschaft in Bremen,” 1880, Bd. IIT. 

6. Dr. Neumayer: Denkscbrift iiber einige Vorschlige zur Durehfihrung der in 
dem Prufste 31 des Programmes fiir den zweiten internationalen Meteorologen-Kongress 
in Rom angeregten Gedanken, mit besonderer Beziechung auf die Gegenden der Erde 
in hdheren siidlicher Breiten, 1879. 

7. Dr. Neumayer: Bericht iiber den Stand der Deutschen Polarforschung an den 
IIL. Deutsche Geographentag zu Frankfurt a/Main, 1883. 

8. Dr. Neumayer: Die Deutscher Unternehmen in Systeme der Internationalen 
Polar-Forschung. Bericht iiber den Stand der Deutsches Polar-Forschung an den IV. 
Deutscher Geographentag in Miinchen, 1884. 

9. Dr. Neumayer: Die geographischer Probleme innerhalb der Polar-Zonen im 
Lichte der neueren Forschungen, ein Vortrag gehalten in der Gesellschaft fiir 
Erdkunde zu Berlin am 7 Februar 1885. Verhandl. der Ges. fiir Erdkunde, 1885, 
Heft 3. 

10. Dr. Newmayer: Nothwendigkeit und Durehfiihrbarkeit der antarktischen 
Forschung vom Standpunkte der Entwickelung der geophysikalischen Wissenschaften 
insbesondere des Erdmagnetismus und der Meteorologie ; ein Vortrag gehalten auf dem 
V. Deutschen Geographentage zu Hamburg, 1885. 

1l. Dr. Neumayer: Die Nothwendigkeit der Siidpolarforschung, ein Vortrag 
gehalten in der dritten allgemeinen Sitzung der 59 Versammlung Deutscher Natur- 
forschen und Aerzte in Berlin am 24ter September, 1886. 

12. Dr. Neumayer: Bericht iiber den Fortgang der Bestrebungen zu Gursten der 
Antarktischen Forschung, erstattet auf dem VII. Deutscher Geographentage zu 
Karlsruhe, 1887. 

13. Dr. Neumayer: Denkschrift betreffend die wissenschaftliche Erforschung des 
Antarktischen Gebietes, Juni 1888. Als Manuscript gedruckt. 

14. Dr. Newmayer : Fin Vorschlag zur Erforschung der Siid-Polar-Regionen, Vortrag 
gehalten von der Geograph. Sektion der Versammlung Deutscher Naturforschen 
und Aerzte in Niirnberg am I4ter September 1893. 

15. Dr. Ratzel und Dr. Neumayer: Resolution des IV. Deutscher Geographentages 
wegen der Erforschung der Antarktisehes Region 1884 in dem amtlichen Berichte. 

16. Dr. Neumayer: Die neuesten Unternehmungen und Pline zur systematischen 
Erforschung der Polar-Gegenden, ein Vortrhg gehalten in Kaiserslautern 16 November 
1881. 

17. Dr. Neumayer: Ein Projekt zur Erforschung der Siid-Polar-Region, mit Karte, 
vorgelegt dem I. Internationale Geograph. Kongress in Antwerpen, 1871. Im 
amtlichen Berichte. 


LECTURES AND TREATISES OF A MORE RECENT DATE BY OTHER GERMAN 
AUTHORS ON THE SourH PoLar QUESTION. 


1. Dr. Ratzel: Betrachtungen iiber Natur und Erforschung der Polar-Regioncn 
Ausland, 1883, Nos. 11-19; and 1884, Nos. 8 and 11. 

2. Dr. Ratzel : Die Bedeutung der Polatforschung fiir die Geographie, ein Vortrag, 
gehalten auf dem III. Deutscher Geographen Tage z. Frankfurt a/Main, 1883. 
Verhandlungen des IIT. D. Geographentages. 

3. Dr. Ratzel: Aufgaben geographischen Forschung in der Antarktis, ein Vortrag 
gehalten auf dem V. Deutscher Geographen Tage zu Hamburg, 1855. Verhandlungen 
der V. D. Geographentages. 

4. Dr. 'Reiter: Die Siidpolar-Frage und ihne Bedeutung fiir die genetische 
Gliederung der Erdoberfliche ; in der “ Zeitschrift fiir wissenschaftliche Geographie,” 
Bd. VL, Juni 1-30, 1888. 
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5. Dr. Fricker : Die Entstehung und Verbreitung des antarktischen Treibcises, ein 
Beitrag zur Geographie des Siidpolar-Gebietes. Leipzig, 1893. 

6. Dr. Borgen: Die Internationalen Polar Expeditionen: in Deutsche Geographische 
Blitter, herausgegeben y. der Geogr. Gesellschaft in Bremen, 1882, Heft 4, Bd. V. 

7. Dr. von Bezold: Die Internationale Polarforschung. Aus der “ Deutsche Revue,” 
Januarheft 1883. 

8. Dr. von Drygalski: Die Geoiddeformationen der Eiszeit. Aus der “ Zeitschrift 
der Gesellschaft fiir Erdkunde zu Berlin,’ Bd. XXIL, [Heft 3 in 4, 1887: “ Ueber 
antarktische Vereisung und der Siidpolare Eisring,” Seite 37 u. 3s. 

9. Dr. Hergesell: Uber die Aenderung der Gleichgewiehtsflichen der Erde durch 
die Bildung polarer Eismassen und die dadureh verursachten Schwankungen des 
Meeresniveaus. In Beitrige zur Geophysiks im Gerland, Bd, Seite 59 
Beriicksichtigung der Australen Vereisung, Seite 100 ff. 


THE BENUE AND THE ANGLO-GERMAN TREATY OF 
NOVEMBER 15th, 1893. 


By E. G. RAVENSTEIN. 


By an agreement between Great Britain and Germany signed at Berlin on 
November 15th, 1893, the boundary separating the British and German 
spheres of interest in the basin of the Niger-Benue has been more 
clearly defined and extended to Lake Chad or Tsade. Previous agree- 
ments, signed in 1885, 1886, 1890, and in the present year, had defined 
the boundary between the mouth of the Rio del Rey and the “ rapids ” 
of the Cross River, or Old Calabar. The agreement now arrived at 
defines the boundary as follows. Between the “rapids” and Yola it is 
to be formed by a straight line, except that a territory around Yola and 
on the left bank of the Benue, bounded by the arc of a circle having for ° 
its radius a line drawn from the centre of Yola to a point on the Benue 
5 kilometers (3 miles) below the mouth of the Faro, shall be assigned 
to the British sphere. From the point on the Benue just mentioned the 
boundary follows a straight line to the intersection of the 10th parallel 
and the 13th meridian. Thence it is continued to the southern shore 
of Lake Chad, which it is supposed to strike 37 minutes to the east 
of the meridian of Kuka, or in longitude 14° E. The territories to 
the east of the line thus traced are recognised as lying within the 
German sphere, but “it is agreed that the influence of Germany, in 
respect to her relations with Great Britain, shall not extend eastwards 
beyond the basin of the River Shari, and that Darfur, Kordofan, and Bahr- 
el-Ghazal, as defined in the map published in October 1891 by Justus 
Perthes, shall be excluded from her influence even if affluents of the Shari 
shall be found to lie within them.* The two Powers, moreover, agree 


* The position of Wadai in the agreement remains uncertain.— Ep. 
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that the stipulations of the Act of Berlin with respect to the navigation 
the Niger and its affluents shall be mutually applied. 

On looking at our sketch-map it will be seen that in this Boundary 
Convention, as in many others that have preceded it, no notice whatever 
has been taken of the physical features of the country or of existing 
political divisions. Adamawa, which is a tributary province of Sokoto, 
has thus been divided between Great Britain and Germany, and the 
same fate has befallen the ancient and powerful kingdom of Bornu. 


Scale, 1: 16,000,000. 


arco. German Bound? Dec.18 


Philp &Son.- 
The shaded lines indicate roughly the delimitation agreedjupon between Great Britain 
and Germany. 


The agreement which Herr von Stetten* concluded with the Emir of 
Adamawa in July last, merely permits Germany to establish trading 
posts within his territories, without conferring any rights of jurisdiction 
or recognising Germany as a “ protecting” or “suzerain” power. 


* Herr von Stetten arrived at Yola on July 8th, and had his treaty signed soon 
after. Captain Mizon only reached Yola on August 19th. Herr von Stetten, on his 
way down the Benue in a steamer of the Royal Niger Company, of whose officials he 
speaks most gratefully, met Baron C. von Uechtritz and Dr. Passarge, who are to 
explore the region lying to the south-east of Yola. 


Kano ne. PwaADAI aA 
SOKOT Ox. AGajba ogonel Masenya FUR 
y BAGIRMI, | 
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There still remains the more difficult settlement with France 
M. Mizon, too, claims to have made a treaty with the Emir of Adamawa, 
whilst M. Maistre made treaties with several chiefs through whose 
territories he passed on his journey from the Ubangi to the Upper 
Benue. France, in 1890, offered to recognise the 15th meridian as the 
eastern boundary of the German territory of Camarons or Kamerun, but 
Germany declined. France not only desires to have access to Lake 
Chad, bat also to join her possessions on the Congo with those to the 
north of the line agreed upon with England in 1890, that is with the 
French Sudan and Algeria. The task of the Boundary Commissioners, 
who are reported to have met at Berlin, is consequently a difficult one.* 


DISCOVERY OF A MAP BY COLUMBUS. 
By Dr. CARL PEUCKER. 


Dr. Fr. R. vy. Wieser, Professor of Geography in the University of 
Innsbriick, has discovered, in a volume of miscellaneous papers belong- 
ing to the Bibliotheca Strozziana, in the National Library of Florence, 
three remarkable sketch-maps, which we cannot hesitate to refer to 
Columbus himself. It is well known that the great discoverer on his 
fourth voyage (1502-1504) made known the whole coast of the Central 
American mainland, from the Gulf of Honduras to the Isthmus of 
Panama, and the map of this so-called Veragua Coast was then drawn 
by him, in conjunction with his younger brother Bartholomew. The 
latter, immediately after the death of the Admiral, brought such a 
map, together with a description of the coast, 1o Italy, and presented — 
both to a certain Frate Hieronymo, who subsequently surrendered map 
and description to Alex. Strozzi, an enthusiastic collector of accounts of 
discoveries, the same to whom the National Library at Florence owes 
the above-mentioned collected volume. Hitherto only the description, 
contained in this in outline, has been known to the public, the map 
belonging to it having been considered as lost. Now, it is true that 
this extract from the text of Bartholomew Columbus is without any 
addition in the form of a map; the volume, however, contains another 
original document on the fourth voyage of the Admiral, viz., a letter 
of the latter from Jamaica of July 7th, 1503. On the edge of this 
letter Wieser has now found the sketch-maps in question—only hastily 
drawn with the pen—which, taken together, form a complete ring-map 
of the equatorial zone. They faithfully reflect the ideas of Columbus, 


* France is represented on this Commission by M. Hausmann and M. Monteil, 
Germany by Dr. Kaiser, Dr. yon Danckelman, and Dr. R. Kiepert. 
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have direct reference to his discoveries, and primarily to the events of 
his fourth voyage. 

Columbus was, as is well known, firmly convinced, and this to his 
dying day, that he had reached the east coast of Asia, and with it the 
realm of the great Khan of whom Marco Polo had written such alluring 
accounts. Although the hoped-for passage across to the Indian Ocean 
had not been discovered, he had still obtained from the natives the 
certain information that beyond the mountains, but a few days’ journey 
to the west, lay a second sea. This, thought Columbus, must be the 
‘sinus magnus” of the ancient geographers, and from the far coast of 
the isthmus discovered the Ganges could not lie at a greater distance 
than a ten days’ march beyond. These geographical ideas of the great 
discoverer are plainly reflected in the above sketch-maps, and more 
faithfully than on any other cartographic record of the time. On it 
alone do the islands discovered on his first voyage appear unmistakably 
as lying directly in front of that continental coast ; and this latter—the 
region of the present Central American Republics—as “ Asia,” “ Sinarum 
situs” (i.e., South China, with Tonkin), and directly connected with 
“India extra Gangem,” or Further India. Also the main argument of 
Columbus for the practicability of his plan of sailing to Asia by the 
west, the supposition of a relatively very slight breadth of the Atlantic 
Ocean (founded on the calculation of Marinus of Tyre, who over- 
estimated the extent of the Asiatic continent by more than 100° of 
longitude), finds clear expression in a note introduced into the sketch. 
Respecting the fourth voyage of Columbus also in particular, the map 
gives many more details than any other, more, e.g., than that of Peter 
Martyr, of the year 1511 (Nordenskidld’s ‘ Facsimile Atlas,’ p. 67), or 
the anonymous map in the Turin Library (published in Harrisse, 
‘Discovery of North America, p. 528). The agreement of the map 
with the description of the coast contained in the volume does not 
admit of doubt, and, on the other hand, it may be regarded as out of 
the question that the details were put down simply from the statements 
of that text. The only remaining conclusion therefore (since we know 
that the compiler of the volume possessed a copy of the map prepared 
by Columbus and his brother) is that in these hasty sketches we have 
in fact a copy of that important and long-missing map—a precious 
historical relic—the only special map preserved to us relating to the 
fourth voyage of Columbus, and absolutely the only map which dates 
back to the great discoverer himself.* 


* Exact facsimiles of the three sketck-maps appear in the Mitt. des Just. fitv dsterr 
Geschichtsforschung. Supp. vol. iv. 
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AMERICAN CLIFF DWELLERS.* 
By CLEMENTS R. MARKHAM, C.B., F.R.S. 


Mr. Gustav NorpenskiéLtp, the son of our Gold Medallist, Baron 
Nordenskiéld, is worthily following in his father’s footsteps, both as 
regards his spirit of enterprise and his love of scientific and literary 
investigation. In 1890 he made a summer voyage to Spitzbergen, and 
he was to have taken a leading part in the contemplated Swedish 
Antarctic expedition. During the summer and winter of 1891, Mr. 
Gustav Nordenskiéild was six months in the far west, and made ex- 
tensive explorations of ancient ruins of the cliff dwellers in South-west 
Colorado.. They are remains of palace-like buildings, difficult of access, 
and never before thoroughly examined. Their builders must have been 
an agricultural, semi-civilised people, having no knowledge of metals, 
but highly-skilled in the manufacture of tastefully-ornamented pottery, 
of basket-work, and cotton cloths. 

There is a special interest in these remarkable ruins, the work of 
a people closely allied to the neighbouring Zuii or Pueblo Indians of 
New Mexico, to the Moquis of Arizona, and to the sedentary tribes in 
the basin of the Gila. The investigations carry us back in thought to 
the romantic adventures of Cabeza de Vaca, to the journey of Friar 
Mareo de Niza and his ill-fated negro Estevan, and to the famous 
expedition of Vasquez de Coronado to the seven cities of Cibola, so simply 
yet graphically told by the soldier-scribe Castaneda, For the “ Pueblos” 
are now satisfactorily identified with the “Cibola” of Castaiieda, and 
the interesting story of the Zuiis, who now inhabit similar dwellings, 
may be read in the narratives of Cushing, and other American anti- - 
quaries. ‘ 

The country of young Mr. Nordenskiéld’s cave-dwellers is at some 
distance from the “Pueblos” of New Mexico, but there is abundant 
evidence of a kindred origin. He describes the country in an intro- 
ductory geographical chapter. The “ Mesa Verde” is a level plain, over- 
grown with woods of cedar and piion ; it is traversed by the gorge of the 
River Mancos, from which several side canons wind in numerous curves, 
presenting scenery of a wild and desolate character. The cliffs forming 
the sides of these ravines are of a light yellow sandstone, and the ancient 
buildings are erected against these cliffs or in caves, specially with a view 
to defence. Their origin is quite unknown to the existing Uté Indians, 
who have no tradition respecting them. Some of these edifices have 
seventy or eighty rooms, and have been three and four storeys high. 
They have doorways, occasionally openings to admit light, sometimes 


* The Cliff Dwellers of the Mesa Verde (South-west Colorado); their Pottery and 
Implements, by G. Nordenskidld. Stockholm and Chicago, 1893, 
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towers, all of worked stone, and invariably the peculiar circular 
chambers, called by the Spaniards estufas, which are also found in the 
pueblos of the Zuiiis. 

Mr. Nordenskiild, assisted by some resident settlers named Wetherill, 
caused careful excavations to be made in the ruins, and was well re- 
warded. He found that the ancient cliff dwellers were proficient in 
the potter’s art, in the manufacture of woven and plaited articles, and 
that they made stone hammers and clubs, knives and arrow-heads of 
quartzite, and other articles of bone. Their staple industry was the 
cultivation of maize, beans, cotton, gourds and fruits, and the turkey 
was domesticated among them. 

Mr. Nordenskiéld has recorded his researches in a folio volume, 
very beautifully illustrated, which is published both in Swedish and 
in English. Not only does it contain plans and admirably-executed 
views of the various ruins, but also pilates, to scale, of the crania found 
in the graves, of carvings on the rocks, of the ornamental pottery, stone 
implements, ladles and spoons made from gourds, basket-work, cotton 
cloth with woven patterns, and matting. Besides the geographical 
chapter, and those describing the buildings, there is one devoted to the 
previous history of the region and its discovery, from the time of Cabeza 
de Vaca, which is well written, and gives evidence of careful research. 
M. Gustav Nordenskiéld has kindly presented a copy of this interesting 
and admirably-illustrated work to the Society’s library. 


DR. VON DRYGALSKI’S GREENLAND EXPEDITION,* 1892-93. 


‘Tue expedition left Copenhagen on May Ist, 1892, on board the sailing-ship Peru. 
The passage across the Atlantic was a quick one (fourteen days), but progress was 
greatly hindered in Davis Straits by calms, fogs, and wide ice-fields, so that Umanak 
was not reached until June 27th. Every colony on the coast of Greenland is 
regularly visited by two or three ships, which bring provisions for the few Danish 
inhabitants, and various goods for the natives. These vessels arrive in July and 
leave in August. There exists also at this season a brisk trade between the 
principal ports and the smaller trade centres in their districts. The smaller places 
send in their stores of seal-skins and seals’ blubber by small sailing-vessels. The 
blubber is melted down in the colonies into oil, and this, together with the skins, 
forms the chief return cargo of the Danish vessels. The European produce is then 
<listributed over the remoter inhabited places. This work continues till September, 
after which almost all trade is suspended till January, when the winter ice-sheet is 
so firm and so universal that the regular use of dog-sledges becomes practicable. 

As soon as the expedition had completed (in August 1892) the building of a 
winter station on the Nunatak Karayak, a boat-expedition was sent out along the 
coast of the Nugsuak Peninsula, in order to examine the glacier deposits there, and 


* Report of a paper read by Dr. von Drygalski at the Berlin Geographical Society, 
November 4th, 1893. 
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to collect fossils in the neighbourhood of Kome. This glacier, which is remarkable 
for its enormous moraines, is fed by the interior ice-cap, a layer of over 7 feet thick 
melting every year. 

On September 2nd the first snow fell, and on the Sth the first inland ice ex- 
pedition was able to start under favourable conditions. All the countless streams 
which intersect the ice-cap had disappeared, and the lakes were covered with a sheet 
of ice which was, however, thin enough to let the water flow underneath it. Some 
difficulty was caused by the fact that the surface of the ice is most furrowed by the 
superficial streams at the end of summer. One has to pass through a labyrinth of 
hummocks about the height of a man. This is no hindrance to the pedestrian, but 
offers a great obstacle to the advance of the sledges. Another difficulty was caused 
by the numerous sharply-cut channels of the streams (often 20 feet deep), across 
which, at that season of the year, there are no snow-bridges. The thin coating of 
ice is also troublesome; in summer its surface is porous and friable, and gives a 
secure footing ; but now it had become very slippery. 

After a three days’ march, but still within sight of the furthest promontories of 
land, the party began tv plant our signals, using bamboo-poles driven about 5 feet 
into the ice. In two places sets of marks were brought down the two Karayak-fjords 
to the coast. The temperature during the day varied from 14° to 5° Fahrenheit ; but 
in calm weather the cold was not noticeable, though during snow-storms, they were 
obliged to keep to their tents. One row of poles crossed the crevassed regions of the 
two Karayak fjords, stretching out beyond them over the unbroken inland ice. Another 
row of poles led to the intermediate region between the two fjords. Altogether 
fifty-seven bamboo poles were set up, their positions being determined by trigono- 
metrical measurements. This work was finished by the end of September. 

During November and part of December, Dr. v. Drygalski remained alone with 
two Eskimo in a little plank hut, built for observations on the top of the nunatak, 
one hour’s march from the winter-quarters, in order to examine more closely the 
great Karayak ice-stream. This stream is most unusually crevassed, and presents a 
wild chaos of ice-blocks, pillars and needles, It is useless to set up any marks 
there, for the whole face of the stream alters in a short space of time. One can 
hear and see the ice-needles fall crashing down, and clouds of ice-dust rising after . 
the crash. Sometimes these clouds remain lying between the ice-peaks, and, under 
favourable conditions, they give rise to halos. 

The lakes which during the summer have formed on the land at the edge of 
the ice, are drained through the innumerable new crevasses formed by the first 
sharp frost. The channels formed by this flowingaway of water render it possible to 
penetrate (though with great difficulty) under the inland ice. Underneath it is 
not cold at all. In November, when the temperature outside varied from 14° to 
— 6° Fahr. in these caves at a hundred paces from their entrances, the temperature 
would be at the melting-point, and the ice-walls would be wet. It was impossible to 
explore the ice without climbing-irons, as there was no snow lying, and the upper 
surface of the ice, until late in November, was smooth, blue and bare. 

In the beginning of December, Drygalski returned to the winter quarters. 
About this time the fjord became covered with a complete sheet of ice, which soon 
became safe for walking. During the two months when the sun did not appear 
there was for about four hours on each day fully sufficient light to admit of open- 
air work. Attention was given to the microscopical examination of the structure 
of various kinds of ice. It was found that no fundamental difference exists 
between the structure of the glacier-ice and that of the ice on the lakes and ponds. 
Both kinds consist of masses of sharply-defined separate crystals of various sizes, those 
of the lake-ice having a somewhat more regular form. The main form is lamellate. 
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The winter months—January to March—were employed in long sledge 
journeys as far northwards as Upernivik, and as far southwards as Jakobshavn. 
About 2000 English miles were covered, the conditions of the outer edge of the ice- 
cap being constantly examined. In April a visit was paid to the region of the 
Kangerdluk Fjord, the most beautiful part of Greenland as regards scenery. The 
tjords are deep indentations, intersecting the edges of the land, and the inland ice 
protrudes from every break in the dark rocks into the sea. In the end of April and 
in May the longest excursion to Upernivik was made, under some difficulty, caused 
by the sea-water, which, in many places, already flooded the ice. The basalt- 
formation of the Svartenhuk |Peninsula breaks off suddenly near Preeven, and the 
uniform-coloured gneiss-region of Southern Greenland begins anew. The region is, 
however, a complete labyrinth of small islands. The sea between these islands is 
very shallow, and, therefore, open water is frequent at the mouths of the rivers. 

The great Upernivik ice-stream is not shut in by a rim of land, and therefore for 
long distances it directly reaches the sea. 

A warm fibn-wind caused the ice round the winter quarters to break up 
suddenly in the beginning of June. In the latter half of June a second tour on the 
inland ice-cap was undertaken, and was far easier than the September one, as the 
surface of the ice was now far more even, although much water was already met 
with. All the fifty-seven marks were found again, and fresh measurements taken. 
In July and August pendulum observations were made, and in the end of July 
the station was closed. On August 27th the expedition starteé on its return 
journey, reaching Copenhagen on October 14th. 

The motion of the ice-cap depends chiefly on the water, which in great 
quantities permeates it. There is no movement at temperatures lower than the 
melting-point, and this temperature is maintained in the lower strata by the warmth 
supplied through the agency of the water, which, during the short summer, makes 
its way down through crevasses and holes. As to the winter cold, it penetiates but 
slowly into the masses of ice. Thus the motion of the ice depends chiefly upon its 
lower layers. The interior ice-cap is a mass, the temperature of which oscillates 
about the melting-point. Its motion and work depend upon the mutual reactions 
of its solid and fluid states. This is shown by its appearance, structure and 
temperature, 


GEOGRAPHY OF HAITI. 


TivpENHAUER’s monograph * of Haiti fills a great gap in the geography of the West 
Indies. It is a remarkable fact that our knowledge of this island on which the first 
European colony of the new world—Hispaiiola—flourished, is still incomplete in 
many respects. Tippenhauer has not only carefully collected and critically sifted 
all that is known about the geography of Haiti, but he has also added a good deal 
of new and valuable information, especially as regards the ethnology of the 
aboriginal and present inhabitants. ‘The physical features, not less than the 
geographical position of Haiti, make it one of the most important islands of the 
West Indies. Mountain ranges, running parallel to the longitudinal axis of the 
island, occupy the greater part of its area. The most important of them is the great 
Cordillera de Cibao, 560 miles in length, a system of lofty mountains occupying the 
central parts of the island. The highest summit of the Cibao is the Pico del Yaqui 


* Die Insel Haiti. Mit 30 Holzschnitten, 29 Abbildungen in Lichtdruck und 6 
geologischen Tafeln in Farbendruck. Leipzig, F. A. Brockhaus, 1893. 
No. I.—January, 1894. ] 
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(9690 feet). An offshoot of this range is the Sierra de Tina, which contains the 
Pico de Tina (10,300 feet), the highest mountain not only of Haiti, but of all the 
Antilles. To the south of the Cibao extends a second range, the so-called South 
Cordillera, with high mountains on both of its extremities, the Morne de la Selle 
(8900 feet) to the east, and the Morne de Ja Hotte (7400 feet) io the west. Other 
ranges are the Canal Mountains, situated between the two last-named chains, the 
Sierra de Monte Cristi in the northern part of the island, and the mountains of 
the Samana peninsula. Although these mountain ranges occupy nearly three- 
fourths of the whole area of the island, yet a number of large plains extend, partly 
along the sea-coast and partiy between the mountain ranges. The most important 
of these are the Llanos, in the south-eastern part of the republic of Santo Domingo; 
the “ plaine de Cul-de-Sac,” east of Port-au-Prince ; the Artibonite plain along the 
banks of the river of this name, and in the northern districts the plain of Santiago 
and the “ Vega real” (the royal plain). The last-named is the most beautiful part 
of the island. Watered by the picturesque Yuna River, and covered with luxuriant 
pastures and groves of tropical trees, it appeared to Columbus and his companions 
when they first set foot on Hispaiola a real paradise, and the exclamation of the 
creat discoverer, “vega real,” became the appropriate name of this beautiful tropica} 
district. Innumerable watercourses cut the steep declines of the Haitian 
mountains, but only a few of the rivers are navigable. The largest river of the 
island, the Artibonite, is navigable for not more than 100 miles. The next river of 
importance is the Yaqui del Norte, the “rio del oro” of Columbus. Moreover, the 
Yaqui del Sur and the Yuna River have to be mentioned. Haiti has some lakes of 
importance, all of which are situated in the south-western part of the island. The 
largest of them, the Laguna de Enriquillo, is a remarkable lake of maritime origin. 
It was formed by the upheaval of the country during the tertiary period. Smaller 
lakes are the Laguna de Azuei, the Ftang de Miragoane, and the Laguna de Icotea. 
Geologically the island is but incompletely explored; the oldest formations, as far 
as we know, belong to the secondary and tertiary periods. Plutonic rocks form the 
summits of most of the mountains. They are surrounded by eretaceous and 
tertiary rocks, the latter occupying wide territories on the northern and southern 
parts of the island. All the territories north of the Cibao, with the exception of the - 
Samana Peninsula, consist of these tertiary rocks. A white limestone of post- 
pliocene age is of special importance, as it prevails in not less than five-eighths 
of the whole island. Post-tertiary rocks are the so-called ‘ coast-formation,” 
consisting of marls, limestones, and alluvium. The alluvial deposits are rapidly 
increasing. A variety of valuable minerals is found on the island. Cclumbus 
noticed at once the presence of large quantities of gold, and the Indians were 
forced to collect it for the Spaniards. But with the disappearance of the autoch- 
thonic race, the gold production of the island rapidly decreased, and the opening up 
of Mexico and Peru were further reasons of its decline. The Spaniards—themselves 
almost entirely ignorant of gold mining—tried in vain to substitute the negro for 
the Indian; and at present only small quantities of gold are obtained from Haiti. 
Tippenhauer, however, is of opinion that the gold mines of the island are by no 
means exhausted; but under the present 7égime it is of course very difficult to work 
the old gold mines. Other metals of importance which are found on the island are 
silver, copper, mercury, iron, and antimony. Bay-salt is obtained at various places, 
and fine rock-salt is found near Neyba in the southern part of the island. Haiti 
has a considerable number of thermal, especially sulphurous springs. The climate 
differs greatly in various parts of the island. The beneficial and moderating 
influence of the sea-breezes is favoured by the development of the coast-lines and 
the configuration of the mountain ranges. ‘The direction of the winds is usually 
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from east, north-east, and south-east, and consequently the eastern parts of the 
island have a much better climate than the western ones. For instance, the 
climate of Santiago is fresh and healthy, whilst Aux Cayes and Port-au-Prince 
suffer greatly by oppressive heat and malignant fevers. 

Columbus, as is well known, discovered Haiti in December 1492. At that time 
the island was inhabited by two different Indian races, the Tainis and the Caribs. 
‘The former were the autochthones of the country, whilst the Caribs had immigrated 
from South America hardly a century before the arrival of the Spaniards, The 
Caribs represented the more active element of the Indian population, but both races, 
Caribs and Tainis, were, as regards energy and strength, far inferior to the European 
intruders, Hardly had the latter set foot on the island, when the serfdom of the 
unfortunate Indians commenced. They had to pay regular tributes of gold or 
cotton, and to cultivate the soil. ‘This was enforced by all sorts of inhuman 
cruelties on the parts of the Spanish colonists, the great majority of whom consisted 
of the most abject criminals of Spain, as an amnesty was granted to all inmates ot 
the Castilian prisons who would emigrate to the New World. No wonder that 
the aboriginal population rapidly decreased. Starvation, epidemic diseases, and 
suicide continuously decimated the Indians. Las Casas states that the island on its 
discovery was inhabited by three millions of Indians, and of these, twenty-five years 
later, in 1517, not more than seventeen thousand remained. The rapid destruction 
of the Indians was followed by the equally rapid development of the African slave 
trade. Haiti was the cradle of this abominable traffic. Already, in 1522, the 
number of African slaves was so great that a revolt took place on the plantations of 
Don Diego Columbus, the son of the discoverer. As the negroes were much better 
adapted for agricultural pursuits than the Indians, the colony flourished for some 
time; but the rapid decline of Spain in Europe involved the ruin of Hispafiola. It 
was at this time that the buccaneers and filibusters formed the first nucleus of tlie 
French colony on Haiti. Tippenhauer gives a detailed account of the manners and 
customs of these bold pirates. In the eighteenth century the French colony 
flourished greatly, and the Spanish possessions also were in a better state than before. 
But the number of white men was very small compared with the black population, 
which ‘had increased enormously. Soon after the beginning of the French 

evolution, the revolts of the slaves commenced, which, as is well known, led to the 
ultimate defeat of the French and Spaniards. ‘To-day the ethnology of the island 
is a very complicated and interesting one; the principal part of the population 
consists of a conglomerate of various African tribes and races. Moreover, there is a 
great 1 umber of descendants of Europeans and negroes. The number of Europeans 
living at pre-ent in Haiti is estimated by Tippenhauer at two thousand; the number 
of Creoles is much larger, viz., about sixty thousand, most of them living in the 
Dominican part of the island. 'Tippenhauer himself is not of pure European 
extraction; he describes himself as a descendant of Dithmarshen Germans and 
Haitian Africans. Hence we must the more appreciate his excellent and absolutely 
impartial description of the Haitians of to-day. It would be a mistake to regard 
them as a nation in the European sense of the word ; but they take a foremost place 
among the coloured nations that have adopted the civilisation and culture of 
Western Europe. 

Intelligence and imagination on the one hand, and indolence and apathy on the 
other, are the principal characteristics of the Haitians. Amongst the lower classes, 
many of their old African superstitions have been preserved to this very day, and, 
until quite recently, cases of cannibalism have occurred in connection with a stil! 
existing demon-worship of African origin, called Vaudou. 

Agriculture is the principal occupation of the negro races, and the importation 
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of African slaves to America was chiefly due to their high qualities for all sorts of 
husbandry. But although Haiti is one of the best agricultural countries of the 
world, agriculture is in a very backward state since the abolition of slavery. At 
present coffee is the principal produce of the island. Sugar—during the period of 
the French colony the most important product of Haiti—is still cultivated, but ona 
much smaller scale than in former times. Other products of importance are cotton, 
cocoa, tobacco, indigo, logwood, mahogany, and various kinds of fruits and vegetables. 
‘The commerce of Haiti with Europe and the United States, which is very lucrative 
and of great importance, is chiefly in the hands of the small white population, and 
Tippenhauer is of opinion that only after the prejudice against the white man has 
entirely disappeared, can Haiti reap the full benefit of its splendid geographical 
position, and of its almost unlimited natural resources. 


THE PYRENEES.* 


M. p’AuMeErpa’s book on the Pyrenees deals with a branch of Geography which is 
second in interest to none, the gradual growth of knowledge concerning the physical 
features of a particular part of the Earth’s surface. Though treating primarily of a 
single mountain range, the book also presents a sketch of the progress of knowledge 
concerning mountains generally, and of our ideas respecting them. 

Having shown that the causes which would in general be likely to keep a mountain 
range for long within the realm of fable, such as the absence of low passes, or of 
longitudinal valleys reaching into the heart of the chain, its situation away from 
the lines of communication between nations, and the fact of its forming a political 
frontier between them, and lastly the sway of fashion, have all operated with speciai 
force in the case of the Pyrenees, the author reviews in succession the notices to be found 
in the works of the Greek and Roman geographers, the Arabian writers, and those of 
the Middle Ages and Renaissance. During all this time a very small stock of 
accurate knowledge was accumulated. The early accounts are of course vague, and 
contain much of fable, while errors once introduced show their characteristic vitality, 
and are copied again and again by successive writers. ‘Thus the legend of a great con- 
flagration of forests (whence the old writers derived the name of the range), giving 
rise to streams of molten silver, is constantly recurring, while the false direction 
(from north to south) given by Diodorus Siculus to the chain, was a fertile source of 
confusion. Strabo even, though showing much critical judgment in matters more 
within his ken, was misled in this respect, perhaps because of the rigid connection 
which he thought to exist between climate and latitude. Among the Romans the 
study of Geography was not much in favour, and though their officials were posted 
on the three main routes across the range, they did little in the way of exploration. 
The spirit of inquiry which was rife in the time of Pliny the Elder may be traced in 
the greater accuracy of his information and that of Ptolemy, but after the latter all 
progress ceased. In the confused account of Procopius (5th century) may perhaps be 
found the source of the error which consisted in uniting the Alps and Pyrenees, an 
error which held its ground until the present century. 

The Arabian geographers did little but copy the older writers. Edrisi and 
Abulféda add marvellous details to their descriptions of routes, and are impressed with 
the inaccessibility of the range, probably because its retention in the hands of the 
Christians withheld facilities for personal investigation. The pilgrimages to St. 


* «Les Pyrénées. Développement de la Connaissance Géographique de la Chaine.’ 
By P. Caména d’Almeida. Paris. Colin. 
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James of Compostella in the Middle Ages led people across the western extremity of 
the range without throwing new light on it, and Benjamin of Tudela is strangely 
silent as to this part of his route. The ecclesiastical writers indulged in fantastic 
theories from which even Albert le Grand, who excelled them all in the clearness 
of his views, was not wholly free. During the 16th and 17th centuries a period of 
total indifference supervened, and the geographers of the Renaissance exhibited a 
servile imitation of antiquity, which misled Ortelius, so that he placed the “ Mont 
Pyrénée ” in the Alps, from connecting, M d’Almeida thinks, the ancient legend above 
mentioned with the “Brenner.” ‘The vaguest ideas prevailed as to the height of the 
mountains, and though a solitary ascent in the interests of science was made at the 
close of the 16th century by M. de Candale, it remained a fact a century later that, 
through war and brigandage, the fear of fatigue or indifference, sixteen centuries 
had passed without any progress towards the scientific knowledge of the range. 

We cannot here follow the author through his réswmé of the gradual elucidation 
of the geological structure of the chain, and of the principles of mountain-building 
generally, from the older Neptunian theories, through those of upheaval held with 
special reference to the Pyrenees by Elié de Beaumont, to the modern views of 
folding and fracture elaborated by Suess. To Butfon, in spite of his rash general- 
isations, much is due for having communicated to others his own keen appreciation 
of the beauties of nature, and so led the way to more extended research; but it is 
to the systematic accumulation by Ramond of facts as to the arrangement of strata 
in the Pyrenees, and especially to his discovery of fossiliferous rocks on the highest 
crest, which disposed of the theory of the intimate relation between altitude and the 
age of rocks, that the initiation of real progress is to be ascribed. ‘That progress has 
been maintained to the present day. Matters less noticed by the earlier investiga- 
tors, such as the effects of glacial action, have engaged the attention of their 
successors, so that, though much of detail, and munch relating to human life and 
activity remains for study, the range is no longer, as it so long was, a terra incognita 
in the heart of Europe. 

A sketch-map of the chain, and a few well-chosen illustrations of its characteristic 
features would have added to the interest of the book, which in other respects leaves 
little to be desired on the score of completeness. Such aids are, however, perhaps 
less indispensable in a work which treats not so much of the physical features them- 
selves as of the growth of men’s ideas about them. 


THE MONTHLY RECORD. 
THE SOCIETY. 


The Session after Christmas.—The first meeting of the new year 
will be held on January 15th, when Dr. J. W. Gregory will give an 
account of his expedition to Mount Kenia, which he ascended to a 
height of 17,000 feet, where he was stopped by the great glaciers 
which descend from the summit. The paper on January 29th will be 
by Dr. K. Grossmann, on his recent journey across Iceland, when he 
made observations of great scientific value, and took a large series of 
beautiful photographs, representative of the scenery and the geology of 
the island. On February 12th Mr. H. Lake (engineer in the service of 
the Sultan of Johore) will give an interesting account of the little 
known portion of the Southern Malay Peninsula included in the territory 
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of the Sultan. At the following meeting the paper will be on a recent 
journey of great interest on the Upper Mekong River, by Mr. H. War- 
ington Smyth, grandson of our former president Admiral Smyth. At 
the following meetings we shall probably have papers by Mr. Cozens- 
Hardy on his recent journey in Montenegro, by Professor Lapworth on 
the Face of the Earth, by Mr. St. George Littledale on his last remarkable 
journey across Central Asia, by Captain Swayne on his several years ex- 
plorations in Somali Land, by Mr. Theodore Bent on his journey to 
Hadramaut, by Dr. H. R. Mill on his survey of the English Lakes, by 
Captain Bower on his expedition to Turkistan. Other papers are pro- 
mised, and will be announced when definite arrangements are made. 


Educational Lectures.—On December 19th Dr. Mill concluded his 
series of twelve lectures on Geography applied to Commerce, given at the 
London Institution. These lectures have been decidedly successful ; the 
attendance was about 200, the audience consisting mainly of teachers 
and young men engaged in business. The second course of Mr. H. J. 
Mackinder’s series of lectures on the Relations between Geography and 
History will be given in the theatre of the Royal United Service Institu- 
tion, Whitehall, opposite the Horse Guards (kindly lent by the Council 
of the Institution), on Thursdays (not Fridays), beginning with the 
second Thursday in January (the 11th), and continued weekly on the 
following nine Thursdays at 8 p.m. As already announced, the 
Christmas Lectures to young people will be given by Mr. Douglas 
W. Freshfield, on “ Mountains,” at the hall, 20, Hanover Square, on 
Saturday 6th, Tuesday 9th, and Thursday 11th January, at 4 p.m. 


EUROPE. 


Classification of the Alps.—Dr. Aug. v. Boehm, professor at the Technical 
High School of Vienna, who is well known as the author of a “ Ciassification of the 
Eastern Alps” (Penck’s Geographische Abhandlungen, vol. i. Part iii. Vienna, 
1887), has now written for the new (14th) edition of Brockhaus’ Conversations 
Lexikon, a classification of the Western Alps, based upon the same principles. 
We have now, therefore, a classification of the entire chain of the Alps,* and one 
substantially different from the innumerable classifications of the Alps which have 
been up till now before the public. The former classifications are, in some cases, 
superficial, in others one-sided ; but all are based upon some one salient feature, as, 
for instance, the structure of the mountains, er, more frequently, merely upon 
the courses of the rivers; whereas in this work all essential features of form, 
heizht, structure, etc.—in short, the generai character of the range, has been taken 
into account, ‘The principle adopted is not only more natural than those formerly 
accepted, but is also pureiy geographical. The thoroughness of v. Boehm’s work 
as regards the nomenclature of separate groups, is still more evident from his 
monograph on the Steiner Alpen.” The discussion is about the south-eastern part 
of the Eastern Alps, on the frontiers of Carinthia, Styria, and Carniola (north-north- 


* A short summary of it has been published in the Deutsche Rundschau fiir 
Geographie und Statistil:, vol i. XV., 1895. 
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east of Laibach), for which v. Boelim maintains the name of Steiner Alpen to be 
the proper one, both historically and on the ground of orographical, structural and 
economic data. 


The Pindus.—?rofessor Dr. Hilber, in his report (October 7th, 1893), of the 
geological expedition to Thessaly, which he undertook last summer for the Vienna 
Academy of Sciences, gives some interesting data, which present the key to the 
internal structure (till now unknown) of the Pindus mountains. The Pindus 
system consists of three chains, divided from one another by valleys, and formed of 
2s many folded strata, the longer slopes being always turned to the east. The most 
easterly of these chains, which to the north of Peneus has several longitudinal 
valleys, assumes the shape of a single chain in the latitude of Kalambaka, under the 
name of the Kosiakas mountains, which attain to a height of about 4920 feet 
above sea-level, on the southern frontier of Thessaly. In several spots it is con- 
nected with the middle range, about 7050 feet hizh, while the western chain rises 
in the Tsumenka to an altitude of 7540 feet. The hilly spurs in the south-west 
consist of F/ysch (hieroglyphic sandstone, marl and conglomerates), upon which, in 
the southern part of the western chain, are superposed thick masses of chalk lime- 
stone. The latter is intersected by veins of serpentine, which cut through the 
underlying Flysch; finally, the chalk is covered by older tertiary limestone. The 
bearing of the strata is north-north-west, only to the east of Penisteri appears a 
bend to the east-north-east. The form of these mountains is never wild and broken, 
but gently undulated, with summits covered with heaps of the easily disintegrated 
limestone. Inthe upper regions no traces of glaciers are to be seen. ‘The mountains 
are mostly bare of forest, but, as is mentioned by the botanist Dr. v. Halaczy (also 
engaged on the study of the Pindus range), huge virgin forests of horse-chestnut are 
found upon the slopes. ‘This appears to show that the original habitat of this tree 
is not, as has up till now been supposed, Asia, but the Pindus range. 


Mineral Resources of the Island of Milo.-—Some useful notes on the 
mineral resources of the Island of Milo are given by Mr. W. H. Cottrell in a recent 
report to the Foreign Office (Miscellaneous Series, 1893, No. 303). The Island of 
Milo, the most westerly of the Cyclades, has at all times been noted for its mineral 
resources. Geoiogically the island is of great interest, sedimentary, igneous, and 
metamorphic rocks occurring. The physical features of the surface are no less 
remarkable for diversity and abrupt change of formation. ‘Thus on an area of 
57% square miles, there are extensive plains (notably that of Palcahora), low hills, 
and summits of considerable height. Of the latter, that called Prophet Elias is 
2548 feet; Mikro bouno, 2310 feet; Kitzimpardos, 1294 feet; WKalamavras 
1275 feet, and Favas, 1006 feet above the level of the sea. The mineral pro- 
ductions of Milo include sulphur, which occurs in thick and abundant deposits 
between Cape Provata and Cape Apollonion. The existence of these mines was 
known even in pre-historic ages. The sulphur centres are situated on the eastern 
side at Firlingos, Paleoreoma, and Saint Theodore. Manganese ores are more espe- 
cially found on the western portion of the island known as Chalaka. Gypsum is found 
in the southern side of the harbour, near Patrichia and close to Mount Damianos. 
Lead, zinc, and copper also cccur. ‘The most important minerals, which at the 
present time constitute the cbief wealth of Milo, are the argentiferous barytes, which 
occur at different places in compact masses of considerable magnitude, and the 
liparites and clays of a yellow and dark grey colour, which also, more or less, contain 
silver. The whole quantity of argentiferous mineral available at Milo is estimated 
at 10,000,000 tons, 
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The Island of Riigen.—Dr. R. Credner’s work on the island of Riigen, the 
latest issue of the Forschungen zur deutschen Landes- und Volkskunde, is one of 
those minute investigations into physical geography, as bised on gevlogy, which 
lind so much favour in Germany. It exemplifies the difficulty of effecting a 
natural separation between the two sciences, for when, as here, the physical 
features of a country are studied for their own sake, without reference to their 
effect on human history, such a division as that between historic and pre-historic 
changes has naturally no place, and the point of view differs little from that of the 
geologist. We can here give only a brief indication of the contents of the brochure. 
The island of Riigen, which rises from the shallow waters adjacent to the coast of 
West Pomerania, is remarkable for the irregularity both of its outline and relief. 
Besides numerous bays on the outer coasts, a deep inlet from the sea to the west 
penetrates to within a mile of the eastern side, while the surface consists of insular 
masses, themselves of very irregular relief and varied characteristics, separated by 
expanses of lowland which would be entirely covered by a rise of 16 feet in the 
sea-level. These separate masses are not the remnants of a once uniform land, 
but are shown by their difference uf structure to be separate units, a fact recognised 
by the individual names applied to them (Wittow in the north, Jasmund, north- 
rast, ete., besides Riizen proper occupying the south-west and centre). Owing toa 
general rise of the surface from west to east, the latter coast displays a fine series of 
cliffs of varied form. The chief geological formations present are the upper 
cretaceous, diluvium and alluvium. ‘The first, which is most developed in 
Jasmund, can be well studied in the cliffs there, of which three excellent illustra- 
tions are given. It has suffered much dislocation, several distinct series of faults 
being traceable, and occurs in isolated masses separated by other formations. A 
lower and an upper glacial-marl constitute the ground-moraine of the ancient ice- 
sheet. The former alone shares the dislocations of the chalk, which must therefore 
date from an interglacial period between them. It is this epoch of disturbance 
which has had most infinence on the present relief of the island. The elevation of 
the chalk masses of Jasmund and Arkona (in Wittow) not only supplied the frame- 
work, but much influenced the subsequent action of the ice-sheet and distribution 
of glacial material. From a comparison of the surface features with the geological 
structure, Dr. Credner concludes that this has been of primary importance in 
moulding the minor features as well, especially in Jasmund. Here the lines of 
ridges and hollows, and some of the river-valleys even, follow directions closely 
agreeing with those of the strike and axes of dislocation of the chalk in various 
parts, and the terrace formations frequently seen can be confidently ascribed to 
the effect of faulting. In many parts of the island the depth of the surface deposit 
precludes an accurate knowledge of the fundamental structure; but the repetition 
in coast and other lines of similar directions to those prevailing in Jasmund, points 
to similar structural causes. To the denuding action of the ice is due the removal, 
except in sheltered spots, of almost all the earlier glacial drift, while the deposit of 
fresh material resulted in types of surface corresponding to those characteristic of 
the whole Baltic ridge, including both level stretches and groups of hillocks, At 
the opening of the post-glacial epocn the sea, filling up the hollows occupied by 
the ice, divided Riigen from the mainland, and penetrated it by numerous inlets. 
The surface of the separate masses had by this time taken nearly its present form ; 
but the edges had still to be carved by the waves and atmospheric agencies into the 
present cliffs. Meanwhile various arms of the sea became filled up, and sand-dunes, 
or boggy flats, took their place, joining the various units into the single island as it 
exists now. 


Bi 
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ASIA. 


Mountaineering in Japan.—'he following letter has been received by 
Mr. Freshfield from the Rev. Walter Weston, of Kobe, Japan. It is dated 
September 13th, 1893:—“I am sending you by this post an account I wrote some 
time ago describing a country journey in the spring of this year. The crossing of 
the Misaka toge (“‘ toge” = pass) and the ascent of Ena San (“ San” = mountain) 
were both new expeditions as far as foreign travellers are concerned, and the 
latter, I was told, has not been previously made except in the summer time, as the 
natives hitherto held it to be impossible whilst the peak is covered at all with snow. 
The Misaka toze route is useful, as it affords a convenient and picturesque new 
way for foreign travellers coming up the Nakasendo, the chief highway in Central 
Japan, from the direction of Kobe, and desirous of crossing into the valley of the 
Tenriu-gawa (“gawa” = river), whose magnificent rapids are the finest in the 
country. I have just returned from an intensely interesting summer holiday in the 
Japanese Alps, which, although the weather was not of the best, gave me an 
opportunity of making still closer acquaintance with the grandest scenery in this 
lovely land. Some of my ascents were not new ones; but two were specially 
interesting by reason of their being the most difficult journeys I have taken in 
Japan. ‘The crossing of the Harinoki toge was the first time for some years that 
foreigner had made the expedition, though several parties had attempted it. 6o 
far as I can learn it has apparently only been once crossed by a foreigner during the 
last ten (if not fourteen) years. It is about 8000 feet. The ascent of Myojin dake 
(‘dake ” = peak, mountain) was also the first by a foreigner, the summit indeed 
having been only once reached by a Japanese (War Office surveyor) a fortnight or 
so before. It is a grand peak, much like a Chamonix Aiguille, about 10,000 fect 
high. I carried with me all the time the Royal Geographical Society’s mercurial 
barometer, and also two aneroids, and hope the observations I took will be of use. 
I shall write an account for publication, one such as you suggested, of the whole of 
the Japanese Alps.” Mr Weston is returning to England early next year. 


M. de Poncin on the Pamirs.—M. E. de Poncin writes from Gilgit on 
August 26th to the Geographical Society of Paris to announce his arrival there 
from the Pamirs. It appears that the traveller took his departure from Gulcha in 
Ferghana, and crossed the Pamirs from north to south, making, on the way, some 
diversions from the direct route. Thus he visited the Alichur and Great Pamirs, 
and passing by the much discussed Chakmak, or Chakmaktin Lake, Bozai Gumbaz, 
&e., emerged into Hunza by the Kilik Pass. In crossing the ridge between the 
Great Pamir and the Chakmak Lake M. Poncin took the pass called after M. 
Benderski (who was the topographer of the Russian Pamir Expedition of 1883), 
that gentleman having, according to Russian accounts, been the first to discover the 
pass. ‘To the east of this pass M. Poncin now claims to have made another dis- 
covery—that of a lake measuring 1} miles in length by one quarter to half a mile in 
breadth. M. Poncin does not mention in his letter whether this lake communicates 
with any of the neighbouring rivers, nor does he give its altitude; but it must be 
inferred to lie at a great elevation. After crossing the Kilik M. Poncin experienced 
difficulties with his caravan people, and had to continue his journey on foot and 
alone to Gilgit, where he was hospitably received by the British agent, who was to 
pass him on to Kashmir. 


M. Dutreuil de Rhins in Central Asia.—The proceedings of M. Dutreuil de 
Rhins in his exploration of Northern Tibet are always watched with interest by 
geographers, and it is satisfactory to gather that the state of his health has improved, 
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and that his researches are still in progress. He writes to the Geographical Society 
of Paris from Keria in Chinese Turkistan on June 380th last, and gives an 
extract from a letter he had received from his companion, M. Grenard, who was 
then at Cherchen (Charchand), on the subject of the passes leading from the plains 
of Turkistan over to Kuen-lun (according to Chinese nomenclature) into ‘Tibet. 
From what M. Grenard writes it would appear that an easy road is known to cross 
the mountains from the head of the Charchand River, and he had ascertained that 
Colonel Pevtsoff had followed it in the course of his late expedition as far as the 
foot of a chain called the Akkatagh (query Ak-Tagh), where his progress was 
blocked by swamps. If M. de Rhins has been able to enter ‘Tibet by this route 
during the past summer, we may expect some interesting new geography as thie 
result of his survey. 


The Siberian Railway.—An important decision was taken at the last meeting 
of the Committee of the Siberian Railway. The 'great highway from Siberia to 
the Amur is passing now, as is known, round Lake Baikal, a narrow road having 
been cut through the cliffs, which rise from the very edge of the lake to a great 
height. The cost of the railway from Irkutsk to Transbaikalia, round Lake Baikal, 
is estimated at no less than £2,500,000, and the construction of this part of the line 
would undoubtedly take;a great deal of time. It has been decided, therefore, to 
build at once the line (53 miles) between Irkutsk and Listvenichnaya, on Lake 
Baikal, and to establish between this port and the opposite shore of the lake a 
regular communication by means of steamers, specially built for the purpose, which 
would thus connect the Middle Siberian trunk of the railroad with the Transbai- 
kalian during eight months of the year; while during the winter there would be no 
difficulty in establishing a temporary railway on the always very smooth surface of 
the thick ice-cover of the lake. At the same time, the success of navigation up the 
Yenissei has proved that the rails and other heavy materials for the railway couid 
easily be brought from Europe vid the Arctic Sea, up the Yenissei, and up its 
tributaries, the Chulym and the Angara, which could be easily improved for 
navigation at a slight expenditure. It has been decided, therefore, to build at once 
the trunk-line Achinsk-Krasnoyarsk (113 miles), which will connect the two great 
arteries of navigation, the basin of the Ob with that of the Yenissei, and facilitate 
the construction of the line from Krasnoyarsk to Irkutsk. The same Committee 
announce that on the first West-Siberian line, between Chelyabinsk and Omsk, 
eighty per cent. of all the earthworks have been accomplished, and the rails have 
been laid over a distance of 160 miles out of 495 miles. On the second division, Omsk 
to the Ob (526 miles), as well as on the third (Ob-Krasnoyarsk), work is in fuli 
swing. As to the Usuri line, it is announced that the first 67 miles, between 
Vladivostok and Nikolskoye, are opened for both passengers and goods traftic. 


A New Russian Province.—The north-eastern extremity of Siberia, between 
the 62nd and 70th degrees of latitude and the 134th and 160th degrees of E. longi- 
tude, has been created by the Russian Government under the name of Province 
of Anadyr. It has a population of nearly two hundred thousand inhabitants, 
Yukaghirs, Lamuts, Koryaks, Kamchadales, and Chukchis. 


Proposed Expedition to Lhasa.—The Verhand/ungen cf the Berlin Geo- 
graphical Society states that the Swedish traveller, Sven Hedin, who is well known 
for his travels in Persia, has planned a journey to Lhasa. He will go disguised as 
a Persian merchant setting out from Leh, and following Nain Singh’s route as far 
as Tengri-nor, where he will leave his party, and, accompanied by only one com- 
panion, endeavour to make his way to Lhasa. We are not aware that a Persian 
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would be more readily welcomed at the capital of Tibet than a European, and unless 
Mr. Hedin has some new method for evading the Tibetan officials it seems probable 
that the plan of his journey, so far as concerns a visit to Lhasa, will have to be altered. 


The Haifa-Damascus Railway.—<A recent number of Commerce contains an 
illustrated article on the Haifa-Damascus Railway now approaching completion. The 
writer treats his subject mainly from the commercial aspect. After exhaustive 
surveys for the best route, Haifa and Akka (Acre) have been chosen as the two 
starting-points of the new railway. Akka and Haifa are situated at opposite 
extremities of the only bay suitable for the large ships of modern commerce on the 
Syrian Coast. Akka will be used for military purposes, Haifa will be the trading 
terminus, but the two lines unite at the apex of the bay. From Haifa, at the foot 
of Mount Carmel, the railway will proceed through Belled-Es-Sheikh, where the 
first station will be erected, and then on through the plain of Esdraelon, leaving 
Nazareth well to the left. It will traverse the base of Little Hermon, and so to 
Sbunem; then onwards through Jezreel, the Jordan Valley, and across the Jordan. 
It will then skirt the eastern shores of the Sea of Galilee to the plain of the 
Haurfn, the ancient Bashan. Passing the fortress of Gamala and the towns of 
Kishiin and Nawa, it will reach the plain of Damascus, skirting the eastern base of 
Mount Hermon, and finally arrive at its terminus, Damascus. By this route, it will 
be seen, the railway, throughout its entire course of 149 miles, will not have to cross 
any range of mountains, while it will pass through some of the most fertile plains of 
Syria. The plains of Bashan produce even now more than 200,000 tons of cereals 
annually, but this quantity could be greatly increased. At present the grain is 
transported on camels, part going inland to Damascus, the remainder to the coast. 
‘The country is also admirably adapted for the growth of cotton, wool, fruit, olives, 
and for the cultivation of the silkworm. The present population of the districts 
through which the railway will pass is about 1,000,000. There is every reason to 
believe that the new railway on its completion will have a great effect on the 
commercial prosperity of the country. 


AFRICA. 


AJ ourney in the Angoni Country.— The following extract from a despatch 
from Mr. Richard Crawshay, Collector of Revenues, British Central Africa, has been 
kindly forwarded to the Society from the Foreign Office. 1t is dated :—‘ Deep Bay, 
North Nyasa, August 8th, 1898. I have the honour to report my return yesterday 
{rom a journey to the Angoni country, where I visited Mtwaro and Perembi and some 
of their dependents. Briefly I may say that my journey proved more successful than 
I had hoped: its three objects have been accomplished. I have opened up friendly 
intercourse with the Angoni. I have, I thiok, induced them to cease raiding in 
this neighbourhood, and I have secured a number of Angoni to work here at Nkanga 
(Deep Bay). I had a very good reception at the hands of the young Mtwaro 
(Muzikubola), who is shortly to be elected chief in place of his father. For this 
good reception I am largely indebted, I think, to the kindly introduction accorded 
me by Messrs. Stuart and Murray, of the Livingstonia Mission, who, it is not 
difficult to see, have acquired a strong influence ever the young Mtwaro and his 
people (greatly to the distaste of his old Zulu councillors), Perembi, a remarkably 
fine specimen of a Zulu (brother of the late Mtwaro, and, I think I am right in 
saying, senior chief of the tribe), also received me well, but in great and “ distant” 
state, being a chief elect, and of true Zulu blood. Our route into Angoniland lay 
through some of the finest country I have seen in Africa, Indeed I cannot 
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recollect having seen anything like it either in the Shire Highlands or on the 
Nyasa-Tanganyika Plateau. Leaving Lake Nyasa at Chombe (Mount Waller), 
where I secured some specimens of coal, we climbed the Nyika Plateau in a westerly 
direction, and travelled through Nyika, Henga (depopulated some sixteen years ago 
by the Angoni) and Tumbuka in part, skirting the eastern limit of another 
depopulated district, Nkamanga, and following up the Linyina, Kasitu, Lunyangwa 
Rivers for about two and a half days’ journey. ‘The Linyina and Kasitu are curious 
rivers of fair width, but very shallow, with beds of pure soft sand, and, as a rule 
very high banks. The Nyika Plateau is a magnificent country, and is sparsely 
peopled by Anyika (otherwise called Apoka), who live on tiny ledges cut into the 
slopes of the mountains, and loccasionally in caves, and who cultivate almost 
exclusively peas of fine size, which grow vigorously through the entire dry season. 
Chidiyu appears to be the principal chief of the Anyika, and his town (composed 
of very widely-scattered huts on terraces or caves) is on the heights of a great 
mountain, Kantorongondo. This mountain cannot be less than 8000 feet, more or 
less, at its summit above sca-level, as Chidiyu’s town is 5820 feet, and is a very 
long way below the top of the mountain. South of Kantorongondo, and adjoining 
it, is another high mountain, Mwenembwi, where dwells another Mnyika chief, 
Mpaula. Mwenembwi gives one the idea of being somewhat higher than Kanto- 
rongendo, I climbed Kantorongondo as far as Chidiyu’s, but could not stay to go 
to its summit, which is nearly always hidden in clouds, and I did not touch 
Mwenembwi at all. However Iam exceedingly anxious to see something more of 
these mountains, and mean to do so whenever I can find the time, I have a few 
flowers collected from Kantorongondo and some prodigiously long lichen. Many 
times when looking for flowers I had occasion to regret sorely not having brought 
my butterfly net. I remarked some specimens of what appeared to be the genuine 
British Red Admiral (V. Atelanta), an extraordinary “ Blue,” with tails, and the 
ubiquitous “ Painted Lady.” The climate in these Nyika mountains is almost 
European. On Kantorongondo, below Chidiyu’s, the temperature at sunrise 
registered less than 36° (the lowest my Cape Town purchased thermometer would 
register), and at noon, in the shade with the sun shining brightly, 71°. The soil 
is generally bright red loam, and very moist. ‘There are any number of streams, 
large and small, in the beds of which are tree-ferns, wild bananas, and monster 
trees, with their limbs heavy with long grey lichen.” 


M. Lionel Decle’s Journey in Central Africa.-—In a letter dated Urambo, 
July 25th, 1893, M. Lionel Decle gives a general sketch of his explorations in 
South Central Africa, and his journey from Cape Town to the sources of the Nile. In 
May 1891 M. Decle reached Cape Town with other members of the French Mission 
Scientifique, and at once proceeded to the Victoria Falls of the Zambesi, and the 
southern portion of the Barutsi country. At the beginning of 1892 he returned to 
Palapye after having endured considerable hardships in the Kalahari desert. The 
six following months were spent in Matabililand, and then M. Decle started for the 
Zambesi, and succeeded in finding a better route than the one usually followed. In 
the same year, after returning to Palapye, he visited Mashonaland, and starting from 
Fort Salisbury travelled along the eastern bank of the Manyami to the Zambesi, 
reached Zumbo in November, 1892, and proceeded down the Zambesi to Senna. 
From Senna he travelled to Blantyre with the intention of returning to Europe by 
way of Lake Nyasa and Zanzibar; but owing to the war then existing between the 
Germans and the Wahehe this route was found to be impracticable, and Mr. H. H. 
Johnston suggested that he should proceed to the north of the lake, and from 
there to Lake Tanganyika and Ujiji. This route was finally adopted, and M. Decle 
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Waha country, by a route a good deal to the north of that previously followed by 
travellers, and at the time of writing was on the point of setting out for Uganda, 
which he expected to reach in the latter end of September, thus accomplishing a 
journey from Cape Town to the sources of the Nile. M. Decle states that through- 
out his travels he has made a large number of anthropological notes and collections, 
and has made a careful compass survey of all the country through which he has 
passed, thus filling up, to a certain extent, some of the blanks that appear in 
maps of Africa. It is, however, unfortunate that he was unprovided with any 
instrument for taking astronomical observations, as these would have considerably 
added to the value of his work. Long practice in previous journeys in India and 
Japan, as a photographer, has enabled M. Decle to take a large number of photo- 
graphs, which he has successfully developed, and which, together with his compass 
surveys, he has promised tosubmit to the Royal Geographical Society. Throughout 
the greater part of his travels M. Decle found that the cattle of the natives, as well 
as the buffaloes and antelopes, had been much reduced in number by the murrain at 
present raging throughout this part of Africa. 


AUSTRALASIA AND PACIFIC ISLANDS. 
Survey Work in New Zealand by the Surveyor-General (S. P. Smith).— 


The annual reports on the operations of the Lands and Survey Department of New 
Zealand for the year ending March 1893 have recently been published. As 
regards the administration of the lands, a uniform system has now, by the passing 
of the Land Act of 1892, been introduced, whereby “nine hundred and ninety- 
nine-year leases for special settlement areas, based on a 4-per-cent. rental without 
periodical re-valuations,” were substituted for “ thirty-year leases on a 5-per-cent. 
rental with recurring valuations. The principal alteration in the Act which affects 
the village homestead selections is the substitution of 100 acres for 50 acres as a 
limit of the size of the sections.” The lands still held by the Crown are practically 
pastoral, much broken, bush-covered, and difficult of access. The want of 
agricultural land is greatly felt. We are glad to observe that among the lands 
reserved during the year for public purposes, “the islands of Lloyd, Anxiety, 
Secretary, and others on the West Coast Sounds” have been set apart “for the 
purpose of preservation of the native fauna and flora.” The State forests include all 
classes of “forest reservations, whether for timber, climatic, or other purposes. 
The area that has been reserved is considerable, but still not enough for the future 
wants of the colony. . . . It is in the nature of things that the finest timber grows, 
as a rule, on the lands best suited for settlement, and hence it is the first to 
disappear under the process of clearing. . . . It is grievous to think that the 
splendid pine-forests [between Hunterville and Pipiriki in the North Island] will in 
a few years disappear under the axe and fire without producing any return from the 
trees themselves.” ‘The total area of the State forests is now 1,136,467 acres, and 
the whole forest area of the colony 20,578,000 acres. Under an Act passed last year, 
the Crown has acquired power to purchase lands for settlement purposes from 
private individuals in localities where there is a demand for farms. The actual 
amount of land which has so far been recommended for purchase under this Act is 
1026 acres. The chief surveys of the past year consisted (1) of triangulation and 
topographical, and (2) of settlement and other minor surveys. The latter consist 
mainly of subdivision of land for farms, mining-claims, road and railway surveys. 
The former were devoted to the subdivision of pastoral runs, bué principally to 
filling up gaps left over from the surveys of previous years. ‘This work is difficult 
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and tedious, as “ the country over which the triangulation has to be carried nowa- 
days is generally forest-clad and rough, and frequently a large amount of clearing 
has to be done before sites can be obtained.” <A considerable area in Westland was 
surveyed, in connection with the exploration of the head-waters of the Copeland aud 
other rivers to ascertain if a practicable route could be obtained across the Southern 
Alps from that river to “The Hermitage,” the hotel at the base of Mount Cook. 
The Copeland Valley Survey is illustrated by excellent maps and by several 
photo-lithographs of the imposing scenery along it. Mr. Douglas’s narrative of its 
exploration is very interesting and graphic. ‘ Years ago,” he says, “ the Karangarua 
and other rivers in Southern Westland were celebrated for their ground and other 
birds. . . . But now all this is altered. The digger, with his dogs, cats, rats, and 
ferrets, has nearly exterminated the birds in the lower valleys. . . . But the Welcome 
Flats (towards the sources of the Copeland River) put one in mind of other days—- 
it was swarming with birds. The Kiwis (Apteryx) were of larger size than usual, 
and very light in colour,some being completely white on the belly. . . . The robins 
ate out of one’s hand, the bell-bird sung its chorus in a style only now to be heard 
south of Jackson’s Bay, while the blue-ducks were as tame as of yore... . With 
the exception of the Kakapo, every bush bird was represented on the flats.” The 
result of the exploration showed that the proposed route from the valley up the 
Strauchon Glacier and vid Baker’s Saddle into the Hooker Valley was impracticable, 
which is much to be regretted, as some of the most splendid scenery around Mount 
Cook is cut off from the tourist. From the reports on the thermal springs, which 
occur in both the North and the South Islands, it appears that they are acquiring a 
great and growing reputation as the sanatoria of the Australian Colonies. 


Solomon Islands,—Letters from H.M. surveying ship Penguin of Sept. 24th 
shew that the survey of the little-known New Georgia group of the Solomon Islands 
has been well commenced. This group has the reputation of being inhabited by 
the most treacherous tribes, and those most addicted to head-hunting in the whole 
Western Pacific. Nevertheless, the continued presence of a peaceful man-of-war, 
a vessel which neither trades nor punishes, and whose people are here, there, 
and everywhere, has‘quickly had its usual effect, and most satisfactory relations have 
been established. A visit to the interior, to a commanding mountain, has been 
made without any misunderstandings arising, the officer, Lieutenant Somerville, 
wisely desisting from attempting to reach the very summit, which he was informed 
was “ Tanbri,” or sacred, and that a huge fish and a gigantic clam who resided there 
would make intruders rue the attempt. This officer mentions a remarkable luminous 
lichen with which all tree-trunks and rocks are covered, lighting up the forest with 
a dim mysterious light. Torn off and tied on sticks, it formed rude torches to help 
to find the way through the pitchy darkness of the thick forest after night set in. 
The shores of these islands are a perfect maze of bays, barrier reefs, islets, and 
intricate channels, of which up to the present absolutely nothing is known, and charts 
of which will be very useful. 


POLAR REGIONS. 


Projected American Arctic Exploration—A circular from Dr, Robert 
Stein, of the United States Geological Survey, informs us that he has proposed a 
scheme for exploring the Polar area and reaching the North Pole by a system of 
gradual approaches. He proposes to begin next year by establishing a station on 
Cape Tennyson, the south-east point of Ellesmereland, to serve as a permanent base 
of operations. This point of land is in regular communication with civilisation, and 
is, at the same time, situated in a high latitude—76° 15’. This primary station 
would be manned by a force of fifteen men always provisioned for two years. Here 
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Arctic recruits would be trained, and from it a fan of secondary stations would be 
pushed into the unknown area. At first the intervals between the stations will be 
i00 miles; with growing experience, the distance will be increased to 200 miles, 
and then each station will have a territory of about 40,000 square miles to furnish 
its supplies of Arctic game, At these secondary stations the garrison will not 
exceed five men. Dr, Stein’s plan for next year is to establish the primary station, 
explore the west coast of Ellesmereland for eighty days, and perhaps plant two 
secondary stations at Hayes Sound and the west end of Jones Sound. As soon as 
the Cape-Tennyson line is in good working-order, it may be supplemented by way 
of Franz-Josef Land, and by a third line from Point Barrow. Dr. Stein will be 
satisfied if a knowledge of the whole unknown area round the Pole is gained within 
twenty years. The plan is similar to one proposed by Captain Howgate in 1877. 
Nothing is stated as to the provision of the necessary funds for so comprehensive a 
scheme of exploration. 


An American Antarctic Expedition—Dr. Frederick A. Cook, who was 
with Peary in his first expedition, submitted a proposal for Antarctic exploration to 
the American Geographical Society on December 1st, He proposes to buy a steam- 
whaler of about 300 tons, provision her for three years, and to take with him a life- 
boat large enough to cross the sea between the South Shetland Islands and South 
America. He would leave New York about September Ist, fill up with coal and 
provisions at the Falkland Islands, and then steam direct for Louis Philippe Land. 
Thence he would enter the first practicable opening in the pack and proceed south. 
If he can reach land he will winter there, and attempt to explore with dog-sledges, 
If his ship is lost, he thinks he can retreat to the Falkland Islands in his life-boat. 
His party is to consist of twelve or fourteen men including the crew. He calculates 
the cost of his expedition at £10,000. The Norwegian companion of Peary, Eivind 
Astrup, is to accompany Dr. Cook. 


The Missing Bjorling Expedition.—In June 1892 two young Swedish 
naturalists named Bjérling and Kalstennius sailed from St. Johns, Newfoundland, 
in a small schooner the Ripple, manned by a crew of three men, and started for an 
expedition along the west coast of Greenland. After leaving the Danish settle- 
ments bound northward no news had been received, and serious fears were enter- 
tained for the safety of the party. Captain Mackay of the Dundee whaler, Aurora, 
who has returned after an exceptionally successful voyage, reports that he found 
the wreck of the Ripple on Carey Islands, at the entrance of Smith’s Sound on 
June 17th, 1893, and on the land found the dead body of one of the Newfoundland 
sailors, and a number of papers written by Bjérling. The first paper mentions the 
wreck of the Ripple on August 17th, after having taken in provisions from the 
depot established on Carey Islands by Sir George Nares, the food being estimated 
to last the party until June, 1893. <A later note dated October 12th, recounts an 
unsuccessful attempt to reach the Eskimo settlement at Foulke Fjord, and the 
resolve to leave Carey Islands for a fresh attempt to meet the Eskimo at Clarence 
Head or Cape Faraday in Ellesmereland. The provisions were then estimated 
only to hold out until January Ist, 1893, unless other supplies were found. If he 
could reach and winter with the Eskimo, Bjérling hoped to return to Carey Islands 
by July 1st, and he asked any whaler visiting the islands after that date to proceed 
to Clarence Head, on the most easterly point of which further news would be 
deposited in a cairn, Captain Mackay at once turned towards Ellesmereland, but 
was stopped by thick ice, into which he did not think it prudent to venture, and so 
failed to get any further information. It seems improbable that the Swedish party, 
of whose equipment for ice-travel nothing is known, could have made the difficult 
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journey to Ellesmereland, especially as one of the men was reported by Bjirling to 
be dying. It is, however, just possible that some escaped, stayed with the Eskimo 
for the winter, and have now found their way to the Danish settlements, although 
too late to communicate with this country until next summer. The hope is, 
however, very slight, and the sad fate of the explorers is a warning against hasty 
attempts of inexperienced and ill-equipped men to venture far into the Arctic 
regions. 

Exploration around Novaya Zemlya.—Nansen’s expedition has given 
a new interest to the exploration of the Arctic Sea. The cruiser Nayezdnik was 
despatched in 1893 to make magnetic, zoological, and hydrographic observations on 
the shores of Novaya Zemlya and the Arctic Sea. The Yugorski Shar has been 
carefully mapped and its depth measured, while the zoologist of the expedition, 
Mr. Knipovich, has explored the fauna of the ocean, It appeared to be very rich at 
depths below 195 fathoms. The fauna of Lake Kildin is still more interesting, its 
water being fresh at the surface and salt at a depth of a few fathoms. ‘The deeper 
layers contain many relics of a marine fauna, while the layers at the bottom contain 
so much sulphuretted hydrogen that no organic life whatever is possible at that 
depth, the conditions being similar to those in the Black Sea. 


MATHEMATICAL AND PHYSICAL GEOGRAPHY. 
Admiral Makaroff's Work on the Pacific Ocean.—The St. Petersburg 


Academy of Sciences has awarded the Archimandrite Makarius Prize to Rear- 
Admiral Makaroff for his MS. work, ‘The Vityaz and the Pacific Ocean,’ which 
embodies all the scientific researches made on board the Vityaz in 1886-89. 
Admiral Makaroff has utilised not only those facts which were collected under his 
supervision, but also all data available from other sources, and his isothermal maps 
of the Northern Pacific, as well as raps showing lines of equal specific gravity of 
water both on the surface and at a depth of 220 fathoms, have great scientific value. 


GENERAL. 


Festival in honour of Dr. F. Simony.—)Dr. Karl Peucker writes from 
Vienna :—“ The 3lst November having been the eightieth birthday of this well- 
known geographer, deputations from various universities and scientific institutions 
of Germany and Austria waited on him to present their congratulations, while a 
festival was held at the rooms of the Geographical Institute of the University, in 
which many distinguished men and old pupils of Dr. Simony took part, though he, 
himself, unfortunately, was prevented by indisposition from attending. An address 
setting forth the latter’s services to geography was delivered by Prof. Prill. His 
work, as an original investigator, consists in his exploration of the glaciers and lakes 
of the Austrian Alps, and his researches into the forms of surface, climate, and con- 
ditions of vegetation of the upper region. His labours as a teacher lasted from 
1851 to 1885, during which time he was never tired of insisting on the importance 
of views of scenery to supplement description on the one hand, and map-drawing on 
the other. The collections of the Vienna University are enriched with a vast 
number of pictures and drawings from his hand. A list of his larger and smaller 
works reaches a total of 170. His monumental work on the ‘ Dachstein,’ in course 
of publication, is a fitting crown to 2 well-directed life’s work, and shows the fresh- 
ness of his enthusiasm even at his present advanced age. The celebration was 
concluded by an evening conversazione, at which complimentary reference was 


made to Simony’s high personal qualities, as well as to his services to the cause of 
science.” 
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Dr. Hendrik Rink. 
By Dr. Roserr Brows. 


Ix Dr. Rink, who died at Christiania on December 15th, the Royal Geographical 
Society has lost one of its most distinguished corresponding members, and science 
its final court of appeal oa all questions touching Greenland. For more than 
forty years no name has been more familiar in connection with that huge trapezium 
of ice and snow and barren lands, and to the generation who have grown into 
Arctic explorers since Grénland geographisk 07 statistish beskrevet appeared (1852- 
1857) no personal authority on its “inlands iis,” glaciers, geology, Eskimo, and 
economics was so indisputed. “ Huvnia locuta est, causa finis est” was the rule 
with most of us. Yet no man was ever slower in arriving at an opinion. He 
had indeed a coustitutional antipathy to pronouncing any moot point settled. Like 
Pliny he held firmly to the belief that on earth there is nothing certain except 
that nothing is certain, and though many sweeping theories have been formulated 
from his facts, he missed, as his friends often thought, the merit of linking his 
name with notable geographical inferences simply because the extreme impartiality 
of the theoretical discoverer made him undecided whether the other side had not 
the best of the argument. However, as the first accurate describer of the inland ice 
of Greenland, of the broad facts concerning its geology, and a student of Eskimo 
ethnography and folk-lore, so exhaustive that he has synthetically constructed the 
history of that race, Rink will always hold a high place in the roll of geographers. 
** All that has been written before these books,” a famous traveller wrote, when Rink’s 
works appeared in English, “ is little better than waste paper. Dr. Rink is like the 
Greek philosopher of old—he appears on the scene of the inquiry, compared with all 
before him, as a sober man among drunkards.” Tall, spare—almost emaciated—with 
the rounded shoulders and feeble health of the scholar, fond of discussing philological 
abstrusities by the hour, but always in his characteristically slow tentative way, and 
with no adventure tales to tell, he looked more like the traditional professor than the 
man who had the almost unique distinction of having passed sixteen winters and 
twenty-two summers in the Arctic regions, of having formed part of a scientific 
expedition round the world until the deadly climate of the Nicobars drove him home 
to seek health among the Greenland snows, and of having for the greater part of his 
life been engaged in the direction of an extremely practical department of the 
Danish Government, 

Born on August 26th, 1819, at Copenhagen, the son of a Kiel merchant, 
Hendrik Johannes Rink was educated in Soré School in Sjwland, and in the 
Universities of Kiel and Copenhagen. In 1843 he won the gold medal in the 
former for his prize essay on a chemical question; in the latter he graduated as 
Doctor of Philosophy. The despatch of the Danish corvette Gu/uthea, under Captain 
Steen-Bille, on a voyage of circumnavigation, enabled Rink, who accompanied it as 
naturalist, to complete a survey of the Nicobars, which in 1845 the Danes made a 
tinal but fatal attempt to colonise. Worn out with continued fever he returned in 
1846 to publish his ‘Die nikobarischen Inseln’ (1847), and ‘ Erindringer fra mit 
andet Ophold paa de nikobarske Oer’ (Schouw’s Dansk Tidsskrift, 1847). In 
1848 he lefe on an expedition to Greenland which, with short intermission, lasted 
till 1855, 


During these seven years the entire outer coast and almost every fjord 
from the Duck Islands to Cape Farewell was examined in “ umiaks,” his only com- 
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panions Eskimo, of whose language and legends he gradually made himself master. 
The first results, in addition to a number of minor papers, was “ De danske Handel 
districter in Nordgrinland,” published by the Academy of Sciences. The memoir 
led to his appointment as Royal Inspector (Governor) of South Greenland, a position 
which he held from 1855 to 1868, greatly to the benefit of the natives, among 
whom he introduced a mild form of home rule and various educational agencies. In 
1871 the death of Herr Olrik, well known to all Arctic navigators as Inspector of 
North Greenland, gave the Ministry an opportunity of offering Dr. Rink the post of 
Director or President of the Royal Greenland Board of Trade (Kongelige Grinlandske 
Handel), the State Department which controls the commercial monopoly and 
government of the Arctic colonies. This office—which involves residence in 
Copenhagen—he filled for the next ten years, his pleasant house in the Platanvei 
being, during this period, the centre of all interested in the Far North. His library 
was an almost exhaustive collection of its literature, his rooms of its rude art, 
and his table, when the ships arrived from the north, of its simple luxuries— 
“kalleralik,” “ mattak ” and ptarmigan—while his garden contained a large collection 
of the Arctic flora. 

By 1881, however, the strain of office proved too much for Rink’s health. He 
had married Friéken Signe Miiller, a Danish lady, also a well-known writer on the 
lighter topics of Arctic life, whose father had been “ Colonibestyrer” of Godthaab, 
aud their only daughter was married in Christiania. 'To the city he accordingly 
removed and lived for the rest of his life, his home in the Keysergade being, so far 
as the renaissance of Arctic exploration in Norway was concerned, what Baron 
Nordenskjéld’s in Stockholm is for Sweden. Never idle, Dr. Rink’s literary output, 
notwithstanding the slowness of his composition, was large. In addition to the 
works already noticed and many papers in the Proceedings of the Danish Academies 
and the Geographical Society which he helped to found, he published in 1866 
‘Eskimoiske Eventyr og Sagn,’ with a supplement in 1871. A new edition of this 
appeared in English in 1875 under the title of ‘Tales and Traditions of the Eskimo,’ 
in recognition of the value of which the International Geographical Conzress 
at Paris presented the author with a medal. After this date, his most important 
writings were in English. Among these may be enumerated ‘ Danish Greenland’ 
(1877), not a translation of his ‘Grénland,’ but an entirely new work, illustrated by 
the Eskimo, and the curious ‘ Memoirs of Hans Hendrik,’ Kane’s, Hayes’, Hall's, and 
Nares, dog-driver, written by himself in Eskimo and translated by Rink. When the 
Danish Commission for making geological and geographical explorations in Greenland 
was appointed, Rink naturally occupied a leading position among those directing its 
work. ‘To several of the “ Meddelelser” he contributed important treatises. 'T'wo of 
these, viz.;—* The Eskimo ‘Tribes’ (vol. xi. with supplement) were in English, and 
contained his now well-known views of the orizin and migration of the Arctic 
peoples. He also, with the collaboration of Professor Johnstrup, edited Giesecke’s 
MS. German Journal of his mineralogical researches in Greenland during 1806-1813, 
though latterly he devoted himself almost entirely to Eskimo philology and ethno- 
graphy. He also published in coadjutorship with Dr. Boas some papers in the 
Journal of American Folk-lore, and perhaps the last contributions from his pen were 
the articles ‘Greenland’ and ‘ Eskimo’ in the new edition of ‘ Chambers’ Encyclo- 
pedia.’ 

Dr. Rink, it may be added, was a Knight of the Orders of Dannebrog, St. Olaf, 
and the Polar Star, a Justitsraad or “ Councillor of Justice,” of Denmark, and an 
honorary member of many learned societies in England and other countries, to all 
of which he sent communications at intervals. <A list of his writings, tolerably 
complete up to 1880, may be found in Lauridsen’s ‘ Bibliographia Groenlandica’ 
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(1890), which forms the thirteenth volume of the ‘Meddelelser om Griénland,’ 
His papers in our Journal (Vol. XXIII. p. 145), and Proceedings (Vol. XX VILL. 
p. 272), gave the first exact account in English of the Greenland ice-cap. 

Alexander Low Bruce.—We have to record with regret the death of Mr. 
Alexander Low Bruce, which took place at his residence in Edinburgh on November 
27th last from the after-effects of influenza. He was born in 1839, and at an early 
age entered the business of Messrs. Younger and Co., brewers, of which firm he 
uitimately became a partner. For fifteen years he lived in Lendon, but latterly in 
Edinburgh, where he was widely popular as a philanthropist of a very practical kind. 
His interest in geography was always keen, and by his marriage with the daughter 
of Dr. Livingstone his attention was concentrated in a special sense on Africa. 
Thus he interested himself particularly in the expeditions of Mr. Stanley and others, 
aiding them not only by generous assistance in money, but also by shrewd practical 
advice. The Emin Pasha Relief Expedition was indebted to him much more largely 
than was known at the time, and in conjunction with Sir William Mackinnon he 
had a large share iu the formation of the Imperial British East Africa Company, of 
which he was a director. 

Besides innumerable services in helping the progress of civilisation and the promo- 
tion of British interests in Africa, Mr. Bruce conferred a greater benetit on general 
geography, in being the first to act upon the idea suggested by Mr. J.G. Bartholomew of 
establishing the Royal Scottish Geographical Society in 1885. He warmly supported 
that Society and its branches in Scotland, acting as its honorary treasurer to the end. 
He was a Fellow of the Royal Geographical Society since 1889, and frequently visited 
the rooms and took part in the public meetings. Mr. Bruce was a sincere and 
faithful friend to many travellers and a wise adviser at all times. His strong 
common sense and the genercus disinterestedness of his character have made a deep 
mark on the men who are at work opening up Africa and administering its affairs. 


MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1893-94. 


Second Ordinary Meeting, November 27th, 1893.—CLements R. Markuan, 
c.B., F.R.S., President, in the Chair. 


Exvections.—Harold J. Baker; Hon. Bennington R. Bedle; Lord Churles 
Beresford ; Hiram Horsburg Bice; RR. G. Bolton; Herbert William Bond ; 
Lieut. Browne, R.A.; Capt. St. George Richard Burton; Dr. Duncan James 
Caddy; David Caudwell; Charles Clay; Henry J. B. Clements; Horace A. 
Cockerell, C.S.1.; Evan Henry Davies; Theo. H. Davies: David Ross Dean 
Frederick de Buriatte; Alfred Warner Dennis: Prof. Sidney Dickinson: 
Lieut.-Col. Algernon Durand; C. H. Dolby-Tyler; Lord Percy Douglas; 
Captain HT, W. Dowding, R.N.; Rev. James Duff; Edwin Egerton, C.B., ke. ; 
I. M. Fisk ; Captain Edward Thomas Foakes; Thomas Walker Fowler: Gordon 
Frazer; Rev. Henry de Beltge ns Gibbins: Hugh Mackay Gordon : Dr. J. 
Giregory ; Wm. Howard Murphy Grimshaw; Samuel Hardman; Capt. R. WH. G. 
Heygate; Gray Hill; Edmund H. Hodgkinson, M.A.; Capt. Marmaduke 
Langdale Kelham, R.N.; Charles Thomas Kettlewell; Jno. Watson Knight ; 
Jean Louis Paul Lebéegue; James E. Liddiard; Joseph Lowrey; M. A. M. 
Miggi; John Smedley Norton; Jonathan C. Olubi; Edward James Pape; 
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Arthur John Price; E. de Quincey Quincey; Boverton Redwood; Joseph 
Rindermann; Lieut. G. O. Roos-Keppel; Ernest A. Russell; Henry Charles 
Schunke; Major James A. Sewell: Oscar Skey; Charles Spedding; Bertrand 
Stewart; Robert Burdon Stoker; EF. Victor P. Streich; Maximilian Strong: 
Edward P. Tennant; Edward A. Verschoyle; James Wales; Edward Walker : 
Frederick Arthur Walters; George Prangley Wilson; Herbert Worthington ; 
Percy Wright-Anderson ; Michele Angelo Zoccola. 

The Paper read was :— 

“ Antarctic Exploration.” By Dr. John Murray. 


There was an exhibition of maps, pictorial diagrams, &c., in the tea-room. 


Third Ordinary Meeting, December 11th, 1893, Clements R. Markuam, 
C.B., F.R.s., President, in the Chair. 

Evecrions.—Thomas Pelham Bullivant; F. Bateson; PF. A. Doria; Rev. 
Thomas Eland; John Samuel Murray Fisher; J. G. Forrester ; H. Geodecker : 
Robert Francis Harper ; T. Helme; Harry Lake: Henry Norman: Captain 
G. OW. J. Prowse (Cornwall Light Infantry); Alfred Radford; Jacques W. 
Redway ; Benjamin Smith. 

The Paper read was :— 

“The Evolution of the Geography of India.” By R. D. Oldham. 


There was an exhibition of photographs in the tea-room. 


GEOGRAPHICAL LITERATURE OF THE MONTH. 
Additions to the Library. 
By HUGH ROBERT MILL, D.Sc., Librarian, R.G.S. 
Tue following abbreviations of nouns and the adjectives derived from them are 


employed to indicate tle source of articles from other publications. Geographica} 
names are in each case written in full :— 


A. = Academy, Academie, Akademie. Mag. = Magazine. 

Ann. = Annals, Annales, Annalen. P. = Proceedings. 

B. = Bulletin, Bollettino, Boletim. R. = Royal. 

Com. = Commerce, Commercial. Rev. = Review, Revue, Revista. 
C. R. = Comptes Rendus. S. = Society, Société, Selskab. 
Erdk. = Erdkunde. Sitzb. = Sitzungsbericht. 

G. = Geography, Geographie, Geografia. T. = Transactions. 

Fes, = Gesellschaft. V. = Verein. 

I. = Institute, Institution. Verh. = Verhandlungen. 

J. = Journal. W. = Wissenschaft, and compounds. 
M. = Mitteilungen. Z. = Zeitschrift. 


On account of the ambiguity of the words octavo, quarto, &c., the size of books in 
the list below is denoted by the length and breadth of the cover in inches to the 
nearest half inch. The size of the Journal is 10 x 64. 


EUROPE. 


Alps. Whymper. 


Scrambles amongst the Alps in the Years 1860-69. By Edward 
Whymper. Fourth edition. London, John Murray, 1893: size 9 x 7, 
pp. xviii. and 468. Maps and illustrations, Price £2 12s. Gd. Presented 
by the Author. 


This yolume is a reprint, with corrections, additions, and several new illustrations 
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of the work originally published under the same title in 1871, which has long been out 
of print. Among additions it contains a list of the climbers of the Matterhorn, and of 
the fatal accidents that have occurred on the mountain, a key to the portraits in the 
“ Club-room of Zermatt,” now of historical interest, with several other new portraits, 
and a description of the Zermatt railway, whicl: hus so greatly altered the character of 
the valley and its visitors. The new maps are carefully engraved from recent authori- 
ties. In the production of the whole work—down to the snow erystals on the cover— 
the excellence and finish characteristic of all the author’s artistic productions are every- 
where conspicuous. 


Alps—Mont Iseran. Ferrand. 


Henri Ferrand. Histoire de Mont Iseran. (Extrait du Bulletin de la 
Société de Statistique des Sciences Naturelles et des Arts Industrielles de 
l'Isére). Grenoble, 1893: size 10 x 7, pp. 24. 


Etna. Chaix. 
L’Eruption de Etna en 1892. Par Emile Chaix. Genéve, R. Burkhardt, 
1893 : size 9$ x 64, pp. 28. Plates. Presented by the Author. 


France—Perigueux. Esperandieu. 
Musée de Perigueux. Inscriptions Antiques. Par le Capitaine Emile 
Espérandieu. (Publications de la Société Historique et Archéologique du 
Perigord). Paris, Thorin et fils, 1893: size 10 x 7, pp. 124. lates xi. 
Presented by the Author. 

The inscriptions described and figured in this book date from the Roman 
occupation of Gaul. 


Hungary. Havass. 
Bibliotheca Geographica Hungarica. Bibliographia librorum de regno 
Hungariz, quovis sermone compositorum : itemque eorum librorum, quos 
scriptores Hungarici quavis lingua conscriptos et in quocunque Geographia 
argumento versantes ediderunt : cum prefatione historiam litterarum hue 
spectantium illustrante. Scripst et in Acroasi, quam Academia Littera- 
rum Hungarica die VII. mensis Maii a MDCCCLXXXVIIL._ Fecerat, 
exposuit Rudolphus Havass, Phil. Dr., Profeszor. Budapest, P. Franke, 

1893: size 10 x 6}, pp. xxvii. and 532. 


Part I. of this bibliography, which, except for its Latin title-page and table of 
contents, is written in Hungarian, catalogues chronologically all known works on 
Hungary, und the other trans-Leithan lands. Part IL. records books dealing partially 
with Hungary, and Part ILI. treats of Hungarian works on other parts of the world. 


London. Baedeker. 


London and its Environs. Handbook for Tiavellers. By K. Baedeker 
Eighth Edition. Leipsic, Karl Baedeker; London, Dulau & Co., 1892: 
size 63 X 44, pp. vili., 368, and 45. With three maps and fifteen plans. 
Price 6s. Presented by Messrs. Dulau & Co. 


Mediterranean—Tides. Grablovitz. 


Sulle osservazione mareografiche in Italia e specialmente su quelle fatti 
ad Ischia. Memoria di Giulio Grablovitz (con tre tavoli). Genoa, 1893: 
size 103 x 7, pp. 32. 
A paper read at the Genoa Geographical Congress, giving an account of tide 
measurements round the coast of Italy. 


Russia, etc. Murray. 


Handbook for Travellers in Russia, Poland, and Finland; including the 
Crimea, Caucasus, Siberia, and Cential Asia. Fifth Edition. London, 
John Murray, 1893: size 7 x 5, pp. x., S4, and 500. Maps and plans. 
Price 18s. Presented by Mr. Murray. 


Several new railway routes have been added to the present edition of the * Hand- 
book for Russia,’ and the information generally has been brought up to date. The new 
form of “‘ Index and Directory ” adopted in the modern series of Murray’s Guides is a 
aseful feature of this edition. 
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Surveys. Ferrero. 
Association Geodesique Internationale. Rapyorts sur les Triangulations 
presenté & la dixitme Conférence générale 2 Bruxelles en 1892. Far le 
General A. Ferrero. Size 114 x 9. Paged separately. 


This is an appendix to the Report of the Brussels Conference, and deals mainly 
with the errors in closing triangles. A map of Europe is added which shows in an 


impressive way the extent to which the network of triangulated surveys has spread 
over the continent. 


ASIA. 


Central Asia—Chinese. Lansdell. 


Chinese Central Asia; a Ride to Little Tibet. By Henry Lansdell, pv.p. 
2 vols. London, $ Sampson Low & Co., 1893: size 9 x 6, pp. (vol. i.) x]. 
and 456; (vol. ii.) xiii. and 512. Mapa and illustrations. Price 36s. 
Presented by the Publishers. 
Central Asia—Pamirs. Dunmore. 


The Pamirs; being a Narrative of a Year’s Expedition on Horseback and 
on Foot through Kashmir, Western Tibet, Chinese ‘Tartary, and Russian 
Central Asia. By the Earl of Dunmore, r.n.G.s. 2 vols. Loudon, John 
Murray, 1893: size 8$ x 54, pp. (vol. i.) xx. and 360; (vol. ii.) x. and 
340. Maps and illustrations. Price 24s. Presented by the Publisher. 


These works will be noticed elsewhere in the Journal. 


Chinese Geography Schlegel. 
Problemes Géographiques. Les Peuples étrangers chez les Historiens 
Chinois. IX. Ts’ing-K’ieou Kouo, Les Pays des Collines vertes. X. Heh- 
Tchi-Kouo, Le Pays aux Dents Noires. XI. Hiouen-Kou Kouo, Le pays 
des Cuisses noires. XII. Lo-min Kouo ou Kiao-min Kouo, Le pays du 
peuple Lo, ou du peuple Kiao. Par Gustave Schlegel. Leyden, E. J. 
Brill, 1893: size 104 x 7, pp. 16. Presented by the Author. 


India, Smith. 
The Conversion of India, from Pantzenus to the Present Time, ap 193- 
1893. By George Smith, c.1.n., Lup. London, John Murray, 1893: 
size 83 x 53, pp. xx. and 258. With illustrations. Price Ys. Presented 
by the Publisher. 

This work contains an expansion of six lectures delivered by Dr. George Smith in 
connection with the Graves Lectureship on Missions in New Jersey. After an intro- 
ductory chapter, he deals with the Greek Attempt, including Nestorian Missions, the 
Roman Attempt, Xavier and his successors, and the Dutch Attempt, the East India 
Company’s work of Preparation, Great Britain’s Attempt, the United States of 
America’s co-operation, the methods of the Evangelical Mission to India, the results of 
Christian Missions to India, and the prospects of the conversion of India. It should 
prove useful as a work of reference. 


India. Scottish G. Mag. 9 (1893): 617-632. Roberts. 
India, Past and Present. By General Lord Roberts. With Maps. 

A comparison of India as it was in 1852 with India at the present day. 
India—Burma. Sein-ko. 
Notes on an Archeological Tour through Ramannadesa (the Talaing 
country of Burma). By Tau Sein-ko. Reprinted from the ‘ Indian 

Antiquary.’ Bombay, 1893: size 11} x 9, pp. 10. Plate. 

Palestine and Syria. Baedeker. 
Palestine and Syria. Handbook for Travellers. Edited by K. Baedeker. 
Second edition. Leipsic, Karl Baedeker, 1894 [1893]: size 64 x 44, 
pp. exx. and 444. With seventeen maps, forty-four plans, and a panorama 
of Jerusalem. Price 12s. Presented by the Editor. 

The present edition of the ‘Handbook for Palestine’ has been prepared, with the 
ail of Dr. Albert Socivu, the original writer of the ‘Handbook,’ by Dr. Immanuel 
Benzinger, of Tiibingen, who has recently explored the greater part of the country 
described. The maps and plans are fully up to the standard of this series of g guides. 


: 


GEOGRAPHICAL LITERATURE OF THE MONTH. 71 


Yezo. Landor. 
Alone with the Hairy Ainu; or 3800 Miles on a Pack-saddle in —_ and 
nw Cruise to the Kurile Islands. By A. H. Savage Landor. London, 


John Murray, 1893; size 93 x 6}, pp. Xvi. and 326. Price 18s. With 
Maps and Miustrations by the Author. Presented by the Publisher. 


Mr. Landor is gifted with exceptional ability as an artist, and in his adventurous 
journey through Yezo, already familiar to the Fellows of this Society, he took full 
advantage of his opportunities, many specimens of his work being reproduced in the 
work betore us. The narrative is fresh and interesting on account of the comparatively 
untrodden character of the country traversed, and the curious ways of the primitive 
Ainu, who have never been studied more faithfully nor bya more sympathetie explorer. 
The book is of considerable geographical value, and of unusual general interest. Mr. 
Landor tells what he saw without exaggeration, and rarely allows himself to criticise 
or moralise. He is able from the way in which he travelled and the friendships he 
formed with many of the natives to correct prevailing misconceptions as to the physical 
and mental characteristics of a rapidly-diminishing race. Some careful anthropo- 
metrical observations are given in an appendix. 


Yozo. R.G.S. Supplementary Papers 3 (1893) : 519-540. Landor 
A Journey round Yezo, and up its largest Rivers. By A. Henry Savage 
Landor. With map. 


This paper was read at an evening meeting of the Society last session. 


Yezo. R.G.S. Supplementary Papers 3 (1893): 479-515 Milne. 
Notes on a Journey in North-east Yezo and across the island. By John 
Milne, With maps. 


This paper was read at an evening meeting of the Society last session. 


AFRICA. 
Abyssinia. Bent. 


The Sacred City of the Ethiopians; being a Record of Travel and 
Research in Abyssinia in 1893. By J. Theodore Bent. With a chapter 
by Protessor H. D. Miller on the Inscriptions from Yeha and Aksum; 
and an appendix on the Morphological Character of the Abyssinians, by 
J. G. Garson, u.p, London, Longmans, Green & Co., 1893; size 9 x 6, 
pp. Xvi. and 310, Price 188. Presented by the Publishers. 


This substantial contribution to archeology and geography is the outcome of four 
months spent by Mr. and Mrs. Bent in travelling through Ethiopia and studying its 
ancicnt monuments. A good map of the route is given, and there are numerous illustra- 
tions from photographs and sketches. The special contributions by Professor Miiller 
and Dy, Garson ure of great value. The book will be referred to in a special article. 


Abyssinian Languages. Schweinfurth. 
Abyssinische Pilanzennamen. Eine alphabetische Aufzihlung von Namen 
einheimischer Gewiichse in Tigrinja, sowie in anderen semitischen und 
hamitischen Sprachen von Abyssinien unter Beiftigung der botunischen 
Artbezeichnung. Von Professor Dr. G. Schweinfurth. Berlin, Georg. 
Reimer, 1893: size 11 x 9, pp. 84. [Reprinted from the * Abhandlungen’ of 
the Prussian Academy.| Presented by the Author. 


Algiers. Harris. 
*The” Practical Guide to Algiers. By George W. Harris. Fourth 
Edition. London, G. Philip & Son, 1894 [1893]; size 6} x 44, p. xvii. 
and 176. Maps Plan and Plates, Price 3s. 6d.” Presented by the Pub- 
lishers. 


East African Empire. Lugard. 
The Rise of our East African Empire. Early Efforts in Nyasaland and 
Uganda. By Capt. F. D. Lugard, D.S.O. 2 vols. Edinburgh and 
London, W. Blackwood & Sons, 1893; size, 9} x 63, pp. (Vol. L) xix. 
and 563; (Vol. IL) ix. and 682. Mapas, Portraits. and Illustrations. 

Price 42s. Presented by the Author. Another copy, presented by the Pub- 
lishers. 


This work will be noticed elsewhere in the Journal. 
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Egypt—irrigation. Chaix. 
L’Trrigation de 'Egypte. Par Emile Chaix ; size, 9} x 6, pp. 7. 
Equatoria. Hassan and Baruck. 


Die Wahrheit iiber Emin Pascha, die aigvptische Aequatorialprovinz und 
den Soudan, von Vita Hassan ehemaligem Arzt und Apotheker der 
Aeqnatorialprovinz, unter der Mitarbeit von Elie M. Baruck. Aus dem 
franzésischen Original iibersetzt und mit Anmerkungen versehen von Dr. 
B. Moritz. IL Teil. Emin in Kampfe mit dem Mahdismus und _ seine 
Riickkehr mit Stanleys Expedition. Berlin, Dietrich Reimer, 1893: size 
94 x 64, pp. viii, 246, and xviii. Price 3°50 marks. Presented by the 
Publisher. 

This Look will be referred to in a special article. 

Gold Coast. Ellis. 
A History of the Gold Coast of West Africa. By A. B. Ellis, Lieut.- 
Colonel Ist Battalion West India Regiment. London, Chapman and Hall, 

1893: size 9x 6, pp. xii, and 400. U’rice 108. Gd. Presented by the 
Publishers. 

A thoroughgoing history of the Gold Coast from the earliest times to 1888. The 
first 100 pages suflices to bring down the record of discovery and carly trade to the 
beginning of the present century. ‘The relations of the British colony with Ashanti 
are very fully treated, and a detailed account given of the war of 1873-74. 


Mashonaland. Blennerhassett. 
Adventures in Mashonaland. By Two Hospital Nurses, Rose Blenner- 
hassett and Lucy Sleeman. London, Macmillan & Co., 1893; size 84 x 5}, 
pp. xii. and 340. Price 8s. 6d. Presented by the Publishers. 

No more realistic picture of life in Mashonaland than this outspoken narrative of 

Miss Blennerhassett’s has ever appeared. The geographical value of the book will be 

referred to in another article 


Matabili-land. Holub. 
Die Ma-Atabele. Von Dr. Emil Holub in Wien. Abstract from ‘ Zeit- 
schrift fiir Ethnolugie, 1893, pp. 177-206. Presented by the Author. 

An ethnological study of tte Matabili people. 


Mauritius. Decotter. 
Geography of Mauritius and its Dependencies. By M. Decotter. Mauritius, 
Engelbrecht & Cie., 1892; size 8 x 54, pp. 78. Presented by the Author. 

The French edition of this little work was published in 1891, and was noticed in 

the Proceedings for 1892, at page 132. 


South Africa. Reunert. 


Diamonds and Gold in South Africa. By Theodore Reunert. London, 
Edward Stanford, 1893: size 9 x 54, pp. xvi. and 242. With maps and 
illustrations. Presented by the Publisher. 


Gives a clear account of the distribution of gold and diamonds in Cape Colony and 

the Transvaal, and details of mining processes. 
South Africa—Kafirs. Muller. 
Industrie des Cafres du sud-est de Afrique. Collection recueillie sur 
les lieux, et notice ethnographique, Par Hendrik P. N. Muller. Descrip- 
tion des objets représentés par Joh. F. Snelleman. Leyden, E. J. Brill. 
Not dated [1893] ?; size, 14 x 11; pp. 50 of text, 6 of music, aud 27 plates 
each with one folio sheet of description Price 30s. 

The sheets of this work are sent out in a very awkward form, unbound in a port- 
folio, The plates, many of which are in colours, reproduce the weapons, domestic 
utensils, ornaments and manufactures of the Kafirs, and also contain a few portraits of 
types of the race. Further notice will be taken of the book in a special article on 
recent books on Africa. 


Somaliland—Nogal. 2.G.S. Supplementary Papers 3 (1893): 543-559. Swayne. 


Expedition to the Nogal Valley. By Lieutenant E. J. E. Swayne. With 
map. 
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NORTH AMERICA. 

America—Population. Caracciolo. 
How was America Peopled? An essay on the origin of the Natives of 
America, found by Columbus. By Henry Caracciolo, Read at the 
Victoria Institute, before the Literary Association, on Thursday, 
March 2nd, 1893: size 74 x 5, pp. 1. 


Canada—Catalogue of Rocks. Ferrier. 
Geological Survey of Canada. Catalogue of a Stratigraphical Collection 
of Canadian Rocks, prepared for the World’s Columbian Exposition, 
Chicago, 1893. By Walter F. Ferrier. Ottawa, Government Printing 
Bureau, 1893: size 10 x 64, pp. xix. and 128, 


Canada—Hudson’s Bay and Pacific Railway. Nelson. 
Direct Route through the North-west Territories of Canada to the Pacific 
Ocean. Proposed Hudson’s Bay and Pacific Railway, and New Steam- 
ship Route. By Joseph Nelson. London, The Economic Printing and 
Publishing Co., 1893: size 94 x 6, pp. 84. With a map. Presented by 
Colonel J. Harris. 


Mexico. Brinton. 
The Native Calendar of Central America and Mexico; A Study in 
Linguistics and Symbolism. By Daniel G. Brinton, u.p, Philadelphia, 
MacCalla & Co., 1893: size 9 x 6, pp. 60. Presented by the Author. 


United States. Hyde. 
Geographical Concentration: an Historic Feature of American Agri- 
culture. By John Hyde. An Address delivered before the International 
Statistical Institute, September 14th, 1893. Washington, D.C., Kensington 
Publishing Co., size 9 x 6, pp. 19. Presented by the Author. 


United States—Arizona and New Mexico. Mindeleff. 
A Study of Pueblo Architecture, Tusayan and Cibola. By Victor 
Mindeleff. Plates, pp. 12-234. 


United States—Chinook Languages. Pilling. 
Smithsonian Institution. Bureau of Ethnology: J. W. Powell, Director. 
Bibliography of the Chinookan Languages (including the Chinook Jargon). 

By James Constantine Pilling. Washington, Government Printing 
Office, 1893: size 9} x 64, pp. viii. and 81. 
This bibliography embraces two hundred and seventy titular entries, of which 
two hundred and twenty-nine relate to printed books and articles, and forty-one to 
manuscripts. 


United States—Colorado—Mesa Verde. Nordenskiold. 
The Cliff Dwellers of the Mesa Verde, south-western Colorado; their 
Pottery and Implements. By G. Nordenskiéld. Translated by D. Lloyd 
Morgan. Stockholm and Chiergo, P. A. Norstedt & Sons, 1893: size 
15 x 12, pp. 174, iv. and xi. Plans, plates, de. Presented by the Author. 


This important work is specially noticed on p. 46. 


United States—Dakota. Finley. 
Certain Climatic Features of the two Dakotas. Illustrated with one hun- 
dred and sixty-three Tables, Charts, and Diagrams. By John P. Finley. 
Washington, 1893; size, 114 x 9, pp. 204. Plates. Presented by the US. 
Weather Bureau. 


United States—-Indians. Stevenson. 
Ceremonial of Hasjelti Dailjis and Mythical Sand-painting of the Navajo 
Indians. By James Stevenson. Plates, pp. 224-280. 

These two important papers make up the bulk of the Eighth Annual Report of the 
Bureau of Ethnology to the Secretary of the Smithsonian Institution by Major J. W. 
Powell for the years 1886-87, published in 1891, but only recently received. The 
illustrations in colour of Indian designs, and the plans of early stone dwellings are of 
great value to the anthropologist. 
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CENTRAL AND SOUTH AMERICA. 
Argentine. Petermanns M. 39 (1893) : 231-237, 259-264. Bodenbender. 
Die Pampa-Ebene im Osten der Sierra yon Cordoba in Argentinien. 
Ein Beitrag zur Entwickelungsgeschichte der Pampa, Von Prof. Dr. 
W. Bodenbender, Cordoba, 


A valuable study of the geographical conditions of the Pampas. 


Brazil—Discovery. Rev. 8. G. Rio de Janeiro 9 (1893) : 56-69. Carvalho. 
Descobrimento do Brasil. Conferencia pelo socio Sr. Augusto de 
Carvalho. 


An essay on the discovery of Brazil. 


Brazil—Tocantins. Rev. 8S. G. Rio de Janeiro 9 (1893): 3-31. Leal. 
As regides de terra e agoa. Conferencia em 21 de Outubro de 1892. 
Pelo Dr. Oscar Leal. 
Account of a journey in the upper valley of the Tocantins in the year 1886. 


British Guiana—Cuyuni. Timehri 7 (1893): 75-88. Perkins. 
Notes on a Journey to a portion of the Cuyuni Gold Mining District. By 
Henry J. Perkins. 

Bolivia. B.S.G. Lima 3 (1893) : 61-81. De la Combe. 


Conferencia dada en la Sociedad Geografica de Lima, por el Coronel D. 
Ernesto de La Combe, sobre un nueva itinerario de Ayacucho a Pelechuco 


(Bolivia). 
Lake Titicaca. B.S.G. Lima 3 (1893) : 37-51. Basadre. 
Los Lagos del Titicaca, por Modesto Basadre. 
Santo Domingo. £.G.S. Supplementary Papers 3 (1893): 589-604. Wells. 


A Survey Journey in Santo Domingo, West Indies. By James W. Wells. 
With map. 


AUSTRALASIA AND PACIFIC ISLANDS. 
Australasia. Wallace. 
Stanford’s Compendium of Geography and Travel. (Newissue.) Austra- 
lasia. Vol. I. Australia and New Zealand. By Alfred R. Wallace, Lu.p., 
ete. London, Edward Stanford, 1893: size 8 x 5}, pp. xvi. and 506. 
Maps and Illustrations. Trice 15s. Presented by the Publisher. 


So largely has this volume been modified and augmented, that it may be looked upon 
as a new work. Nearly twice the space is bestowed on the Australian colonies than in 
the former edition, and numerous characteristic illustrations are introduced with happy 
effect. Four chapters are given to a survey of the historical, physical. biological, and 
geological geography of the Australian Continent, one to the aborigines, two to the 
origin and progress of British colonisation in Australasia, und a chapter is set apart for 
a careful account of each colony, which is evidently prepared from, and revised by, the 
official publications of the different governments. 

Australia. Calvert. 


Recent Explorations in Australia (1891 Expedition). By Albert F. 
Calvert. Taunton, E. Goodman & Son, 1893: size 9} x 6, pp. 23. Map, 
plan, and illustrations. Presented by the Author. 


Hawaiian Islands—Catalogue of Shells. Baldwin . 
Catalogue, Land and Fresh Water Shells of the Hawaiian Islands. By 
D. D. Baldwin. Honolulu, 1893: size 8} x 6, pp. 25. Presented by A. T. 
Atkinson, Esq. 


Hawaiian Islands—Variations of Latitude. Preston 


United States Coast and Geodetic Survey. Bulletin No. 27. Results of 
observations for the variations of latitude at Waikiki, Hawaiian Islands, 
in co-operation with the work of the International Geodetic Association. 
A report by E. D. Preston, Assistant. Washington Government Printing 
Office, 1893 : size 93 x 6, pp. [14]. 
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New Zealand. Pennefather. 


A Handbook for Travellers in New Zealand, Auckland, the Hot Lake 
District, Napier, Wanganui, Wellington, Nelson, The Buller, the West 
Coast Road, Christchurch, Mount Cook, Dunedin, Otago, the Southern 
Lakes, the Sounds, etc. By T. W. Pennefather, Lup. With numerous 
Maps and plans. London, John Murray, 1893: size 7 x 44, pp. vi. [64] 
and 172. Price 7s. 6d. Presented by the Publisher. 


With the extension of tourist travel Mr. Murray has found it necessary to extend 
the seope of his invaluable handbooks to new and distant lands where the old method 
of guidebook construction cannot readily be applied. This volume on New Zealand is 
accordingly of peculiar interest, and, apart from its special value to travellers in those 
islands, contains the best concise account of the geography of the colony which has yet 
appeared. It is illustrated by an admirable series of maps by Bartholomew, which are 
a striking advance on the usual cartography even of the best guidebooks. 


New Zealand—Moa. Hutton. 


The Moas of New Zealand. By Captain F. W. Hutton. [Extract from 
the Transactions of the New Zealand Institute, 1891.] Size 8} x 54, 
pp. 93-172. Three plates. Presented by the Author. 


Pacific Islands. Wawn. 


The South Sea Islanders and the Queensland Labour Trade. A record of 
voyages and experiences in the Western Pacific, from 1875 to 1891. By 
William T. Wawn, Master Mariner. London, Swan Sonnenschein & Co., 
1893: size 10 x 64, pp. xvi. and 410. Price 18s. With numerous illus- 
trations by the same. Presented by the Author. 


Captain Wawn for many years commanded a vessel engaged in recruiting kunaka 
labourers for Queensland plantations, and he here records his experiences at some 
length in order to justify the system. 


Pacific Ocean Voyagers. Atkinson. 


Early Voyagers of the Pacific Ocean. Papers of the Hawaiian Historical 
Society. No. 4. [By A. T. Atkinson.] Size 94 x 6, pp. 16. Presented by 
the Author. 


Victoria. Sutherland 
Geography of Victoria. By Alexander Sutherland, u.a. London, 
Macmillan & Co., 1893. Size 6 x 4, pp. viii. and 122. Price 1s. Pre- 
sented by the Publishers. 

A sensibly-planned little book, intended for use in the schools of Victcria, and 
written with all the authority of a resident who knows the colony well. 


POLAR REGIONS. 
Greenland. Peary. 


My Arctic Journal, a year among Icefields and Eskimos. By Josephine 
Diebitsch-Peary. With an account of the great White Journey across 
Greenland, by Robert E. Peary. London, Longmans, Green & Co., 
1893: size 9 x 6, pp. 240. Price 12s. Presented by the Publishers. 


Although not the largest of the books on Mr. Peary’s Arctic adventures, this is 
undoubtedly the most interesting, as it is the only authentic account of the year’s 
residence in northern Greenland. Mrs. Peary writes simply, in narrative form, the 
adventures which she came through, and brings into very striking contrast the comfort 
of her little party with the hardships endured by other Arctic expeditions in latitudes 
scarcely higher. The illustrations from photographs are remarkably fine. 


Spitzbergen. Tour du Monde 66 (1893) : 273-504. Rabot. 
Jan Mayen ct le Spitzberg. Par M. Charles Rabot. 

M. Rabot here tells the story of his recent cruise to the edge of the Polar region 

with the help of a series of remarkably fine reproductions of the photographs he took at 
the time. ‘Those of scenery are particularly characteristic. 
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MATHEMATICAL AND PHYSICAL GEOGRAPHY. 


Faunal Map. Annales G. 3 (1893-94) : 1-19. Welsch. 


Explication dune carte de la répartition des animaux & la surface du 
Globe. Par J. Welsch. 


This generalised account of animal distribution is illustrated by a large coloured 
faunal map “after Sclater, Wallace, Trouessart, ete.” and two small maps in the 
text. The divisions adopted are the Arctic, Palearctic, Nearetic, Ethiopian, Oriental, 
Neotropical, Australian, and Antarctic, the latter including Tierra det Fuego. 


Refraction. M. Forschungs. Deutschen Schutzgebiet 6 (1893) : 255-265. Ambronn. 
Refraktionstafeln. Berechnet von Dr. L. Ambronn in Gottingen, 

These tables are specially computed for use in tropical countries. No. 1 gives the 
mean refraction for given zenith-distances; No. 2 the temperature correction of mean 
refraction from — 30° C. to + 45° (— 22° Fabr. to 113° Fahr.); and No. 3 gives the 
barometric correction of mean refraction from 550 to 800 millimetres (19-700 to 
31-500 inches). 


Rivers. M.V. Erdk. Halle (1893) : 207-215. Dunker. 
Ueber die Wirkung der Fliisse auf die Gestalt und Peschaffenheit der 
Erdobertliiche (Mit 4 figurers). Von E. Dunker. 

A contribution to the discussion of the relation between the rotation of the Earth 
and the action of rivers on their banks. 


GENERAL. 


America and Hungary. Abregeé B.S. Hongroise G. 22 (1893): 21-47. Marki. 
Amerika nnd die Ungarn, von Alexander Mirki. 
German abstract of the original Hungarian paper by which the fourth centenary 
of the voyage of Columbus was commemorated in Budapest. 


Biography—Liwenberg. Deutsche Rundschau G. 16 (1893): 38-40. —— 
Julius Lowenberg. With portrait. 


Columbus. 
Christophe Colomb et Toseanelli. ParB. A.V. Paris, 1893: size 10 x 63, 
pp. 12. Presented by the Author. . 
Reprint from the Rerue critique d'Histoire et de Literature, October 9th, 1893. A 
criticism of the authorities on which Mr. Markham bases his views of the relations 
between Columbus and Toscanelli. 


Commercial Geography. 
Index to Reports of Her Majesty’s Diplomatic and Consular Representa- 
tives Abroad on Trade and Subjects of General Interest. (With appendix.) 
1886-1893. London, Printed for H.M. Stationery Office, 1893: size 10x 6, 
pp. 402. Price 1s. 73d. 

An extremely useful blue-book, indexing the contents of the Consular Reports for tlie 
last eight years, in which a great deal of useful geographical information, not otherwise 
available, is practically buried. The index abounds in references to railways, canals. 
mines, harbours, foreign countries, provinces, and towns, and all the commodities of 
British trade both export and import. An appendix gives the price of each of the one 
thousand two hundred and fifty-nine annual, and the three hundred and _ three 
miscellaneous reports which are referred to. The only drawback to the utility of the 
work is that it applies to Foreign Ottice reports alone, and does not include the Colonial 
Office series. 


Educational. Michow. 
Die schulgeographische Ausstellung auf dem geographischen Weltkongress 
zu Bern 1891. Von Dr. H. Michow (Hamburg). Size 10} x 7, pp. 8. 
Presented by the Author. 
This account of the educational geographical exhibition at the Berne Congress is 
extracted from the Padagogische Warte of Jena. 
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Gazetteer. Lippincott. 
A Complete Pronouncing Gazetteer, or Geographical Dictionary of the 
World . .. . originally edited by Joseph Thomson, m.p. New revised 
edition, amplified by a series of st:tistical tables. Philadelphia, J. B. 
Lippincott Company, 1893: size 11 x 74, pp. 2894. Price 63s. 

The first four hundred and twenty-two pages of this gigantic volume are devoted to 
introductory matter explaining the scope and plan, and to statistical tables of the 
countries ot the world, and the towns and counties of the United States. Then follows 
in alphabetical order a series of short articles, varying from one line to two or three pages, 
describing one hundred and twenty-five thousand places. Much care has obviously been 
taken in the revision and amplification of the entries, but the editors have occasionally 
been misled by their authorities. Opening at random, the entry “ Thurso (Caithness) ” 
states “ has manufactures of linen and woollen goods, straw-plait, leather, and netting, 
thriving fisheries, and exports of corn.” ‘There are 1eally no manufactures of any kind, 
and the only industry, besides a little fishing, is the dressing and export of paving- 
stones. ** Corn,” presumably, means “ maize,” but oats and barley are the only grains 
grown in Caithness, and these are not exported. The population given in this case is 
that of the census of 1871. The populations of all the larger towns seem to have been 
brought up to date, and, altogether, the work is comparatively free from error for so 
comprehensive a book. The volume is very unwieldy, and should have been divided 
into two. Still, it is so far the best gazetteer available. The rules for pronunciation are 
interesting, and the attempt to apply them heroic, but the result is, in many cases, of 
dubious advantage. 


Historical Cartography. Deutsche G. Blitter 16 (1893): 319-348. Wolkenhauer. 
Zeittafel zur Geschichte der Kartographie mit erliuternden Zusiitzen 
und mit Hinweis auf die Quellenlitteratur unter besonderer Beriick- 
sichtigung Deutschlands. Von Dr. W. Wolkenhauer. Also a separate 
copy. Presented by the Author. 


A chronological list of the principal steps in cartography from 600 B.c. to AD. 1893. 
Historical—Vopell. Michow. 


Caspar Vopell, ein Kélner Kartenzeichner des 16 Jahrhunderts, von H. 
Michow. Mit 2 Tafeln und 4 Figurers: size 11 x 7}, pp. 22. (Seper- 
atabdruck aus * Festschrift der Hamburgischen Amerika-Feier 1892.”) 
Presented by the Author. 


Oriental Bibliography. Kuhn, ete. 
Orientalische Bibliographie, Begriindat von Dr. A. Miiller.... 
herausgegeben von Dr. E. Kuhn. VI. Band (fiir 1892). Berlin, Reuther 
und Reichard, 1893: size 9 x 6, pp. 322. 

This volume completes the bibliography of works of oricntalists on subjects relating 

to Asia and Africa, up to the close of 1893. 


Rural Population. Longstaff. 
Rural Depopulation. By G. B. Longstaff. read before the Royal 
Statistical Society, June 20th, 1893. 1893: size 8§ x 54, pp. 64. Pre- 
sented by the Author. 


Travel. Nottage. 
In search of a climate. By Charles G. Nottage Lu.n. With thirty 
photographie illustrations, designed and produced in photomezzotype by 
the London Stereoscopic and Photographic Company, Ltd. London, 
Sampson Low, Marston and Co., 1894 [1893]: size 10 x 6}, pp. xvi. and 
352. Presented by the Publishers. 

Mr. Nottage’s “search” led him to Australia, the Sandwich Islands, to which 
most of the book is devoted, and to the west of the United States. The illustrations 
are much lauded in the preface, many of them are satisfactory, but the system of 
grouping together a number of photographs and sketches deprives the former of their 
veographieal value. The style is discursive and flippant, but the account of recent 
occurrences in Hawaii is of interest as showing the impression they made on an 
impartial observer. 
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England and Wales. 


Germany. 


NEW MAPS. 


By J. COLES, Map Curator, R.G.S. 
EUROPE. 


Publications issued since Noyember 12th, 1893. 


1-inch—General Maps :— 


ENGLAND AND WALEs :—332, hills engraved in black and brown, Is. 
ScorLanp :—127, hills shaded, 1s. 9d. 


6-inch—County Maps :— 


ENGLAND AND WaALEs :—Yorkshire, 77 v.r., 90s £.,91 N.r., 106 140 NF, 
157 s.£.,8.W., 158 N.E., 159 N.w., 175 N.E., 191 N.E., 192 8.w., 235 N.r., 240 N.W., 
250 N.w., 265 N.W., 8.w., 300 N.E., 1s. each. 


25-inch—Parish Maps :— 


ENGLAND AND Watrs:—Lancashire, XLVIII. (1 and 5), 4s.; 6, 38.3 9, 
11, 13, 4s. each; 15, 58.; XLIX. (5 and 9), 48.; 6, 38.; 10, 48.; 11, 38.; 
15, 38.; LIV. 4, 48.; LV. 4, 38.; 6, 7, 4s. each; 8,10, 5s. each; 11, 42.; 
15, 58.; LVI. 2, 12, 13, 48. each; 15, 5s.; LVIL. 2, 6, 13, 4s. each; LVIII. 
4, 5s.; LX. 12, 16, 4s. each; LXT, 3, 4, 4s. each; 15, 16, 5s. each ; LXIII. 
2, 58.; LXIV. 1, 8s.; 3, 6, 58. each; LXIX. 1, 48.; 2, 3, 4, 6, 7, 5s. each ; 
8, 48.; LXXI. 2, LXXIT. 11, 12,58 each; 14, 8s.; LXXXI. 13, 
LXXXIX. 1, 148.; 2, 58.; 6, 58.3; XC. 2, 6, 48. each; 8, 5s.; XCI. 2, 4, 7, 
4s. each; XCII. 7, 5s.; XCIII. 1, 4s.; 6, 5s.; 10, 58. ; 13, 48.: XCIX. 9, 8s.; 
CII. 1, 4, 5s. each; 5, 4s.; CIV. 14, 14s.; 13, 5s.; CX-V. 5, 5s. (coloured). 
Yorkshire, XII. 9, 10, 11, 12, 13, 16, 4s. each; XIV. 5, 6, 48. each; 7, 3s.: 
9, 11, 4s. each; 12, 38.; 14, 48.; XXV. 8, 12, 4s. each; XXVI. 1, 4, 5, 6, 
7, 8, 9, 10, 12, 13, 14, 48. each; 15, 38.; 16, 4s8.; XXXVIIL. 3, 3s.; XL. 3, 
5, 10, 11, 15, 4s. each; XLII. 3, 9, 48. each; LIX. 12, 48.; LXXI. $), 
10, 11, 12, 14, 15, 16, 4s. each; LXXII. 1, 5, 48. each; LXXVIII. 9, 4s.; 
LXXXVII. 1, 6, 7, 8, 48. each; 11, 5s.; 13,48.; XCIV. 2, 3s.; CX XXVIII. 
1, 5, 6, 7, 8, 10, 11, 12, 48. each; CLXI. 12, 8s.; CLXXII. 2, 3, 4, 5, 6, 7, 
10, 11, 13, 4s. each; 14, 5s.; 16, 48.; CLXXXVIII, 10, 12, 15, 4s. each ; 
CCI. 16, 58.; CCII. 1, 4e.; 2, 88.; 6,7, 58. each; 9, Ile. 6d.; 10, 11, 13, 
5s. each; 15, 8s.; CCIIT. 4, 7, 8, 4s. each; 13, lls. 6d.; CCX. 12, 5s.; 
CCXVI. 7, 10, 8s. each; 15, 5s.; COXVIL. 4, 88.; CCXVIIL. 2, 20s. 6d. ; 
6, 20s. 6d,; 10, 11s. 6d.; CCX-XI. 7, 5s.; CCXLV. 12, 5s.; CCXLVI. 2, 8s.; 
CCXLVIL. 11, 12, 5s. each; 14, 15, 16, 4s. each; CCXLVIII. 3, 8s.: 
CCLXL. 2, 4s.; 3, 5s.; 4, 4.; 5, 5s.; 7, 9, 10, 12, 4s. each; 18, 34, 15, 
5s. each; 16,4s.; CCLXVI. 15, 4s.; CCLXXIII. 1, 4, 5, 7, 8, 9, 10, 11, 12, 
13, 14, 4s. each ; CCLX XVIII. 3, 7, 8, 12, 14, 15, 4s. each; CCXCVIII. 1, 
2, 4s each; 3, 5s.; CCXCIX. 4, 4s.; XIV. 13, 4s. (coloured). 


Town Plans—5-feet scale :— 


London (Revision), IT. 86, 94, 95, 96; V. 49, 59, 78; VIL. 5, 6, 15, 26, 35, 
61, 81, with houses stippled, 2s. 6d. each. 


Town Plans—10-feet scale :— 


Middlesborough (Yorkshire), VI. 14, 11, 12, 18, 15, 16, 17, 18, 19, 22, 23, 
with houses stippled, 2s. 6d. each. 
(E. Stanford, Agent.) 


Karte des Deutschen Reiches. Scale 1: 100,000 or 1°51 stat. mile to an 
inch. Sheets :—67, Stolp; 94, Késlin; 156, Naugard. Herausgegeben von 
der Kartogr. Abtheilung der Koénigl. Preuss. Landes-Aufnahme 1893. 
394, Niesky. Herausgegeben vom topogr. Bureau des Kénigl. Sachs. 
generalstabes 1893. Price, 1°50 mark each sheet. 


Germany. 


Alphabetisches Namenverzeichnis zur Karte des Deutschen Reichs. 27 
Blatt im Massstabe 1:500,000 unter Redaktion von Dr. C. Vogel ausge- 
fiihrt in Justus Perthes’ Geograph. Anstalt in Gotha. 


Ordnance Survey 


German Government. 


Vogel. 


This is the index to the map of the German Empire in twenty-seven sheets, of 
which mention was made in The Geographical Journal of last month. 
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ASIA. 

India. Constable. 
Constable’s Hand Atlas of India. A Series of Sixty Maps and Plans, 
prepared from Ordnance and other Surveys, under direction of J. G. 
Bartholomew, F.R G.s., F.R.S.E.,,&c. Westminster: Archibald Constable & 

Co., 1893: Price 14s, Presented by the Publishers. 


This little atlas contains sixty maps and plans, and statistical information, taken 
from the census of India, 1891, with reference to the areas and population of pro- 
vinces and State Agencies, as well as the population of all the principal towns. 
Additional information, which is not included in the census tables, with regard to the 
approximate population of Upper Burma, British Baluchistan, Sikkim, Shan States, 
and Rajputana is also given. ‘The first map in the atlas is one of the world showing 
all routes to India by steamers or sailing vessels, and their connection with the 
railways and caravan routes. ‘This is followed by a valuable series of maps 
illustrating the physical geography, meteorology, ethnography, mission stations, 
products, military stations, railways, telegraphs, and navigable canals; this last map 
being given in three sections to allow of an increase of scale which makes it more 
handy for reference. Next comes a map of India, in fifteen sections, on the scale of 
seventy English miles to an inch, followed by twenty-one plans of towns, and maps of 
farther India, Straits Settlements, a plan of Singapore, and an index containing all 
the names that appear on the maps. 

The maps are remarkable for the very clear manner in which they have been 
produced, and for the accuracy with which they have been compiled. As this atlas 
hardly exceeds an ordinary handbook in bulk, it is well suited for the use of travellers 
in India, and its small size also renders it a very handy work for reference. 


India. Johnston. 
Atlas of India, containing sixteen maps and complete index, with an 
introduction by Sir W. W. Hunter, K.c.s.1, author of the Imperial 
Gazetteer of India. W. and A. K. Johnston. Edinbtirgh and London, 

1894. Price 7s. 6d. Presented by the Publishers. 


This atlas contains a map of the Indian Empire in fourteen sections on the scale of 
60 miles toun inch. These sections have been so arranged as to conform as nearly as 
possible to the political and administrative divisions, The explanatory letter-press 
which accompanies the maps has been written by Sir W. W. Hunter, K.c.s.1., and 
contains a short account of the physical geography, products, and history of each 
section. At the end of the Atlas plans are given of Calcutta, Madras and Bombay, as 
well as insets of Aden and environs and Perim Island. The maps are very nicely 
drawn and printed in colours, all the railways have been carefully laid down, and it is 
furnished with a copious index. 


Johore. Lake. 


Map of Johore Territory, 1893. Surveyed and compiled by H. Lake, on 
Johore Government Service. Scale, 1 : 189,800, or 3 stat. miles to an incl. 
Stanford’s Geographical Establishment, London. Presented by the Author. 


This is a general map of Johore, containing much new work. It has been com- 
piled from the surveys of Mr. H. Lake. The rivers Sedili and Kasang, with portions 
of the Muar, Batu Pahat and Johore, are from surveys by Dato Luar. The preliminary 
survey of the railway between Johore Bahru, and the village of Rantau Panjang is 
laid down, and has served as a check on Mr. Lake’s survey. Portions where possible 
have been fixed by triangulation; but where this was not possible astronomical observa- 
tions have been taken. ‘Two frontier lines are shown in the north-west corner of the 
map, as the right to this district is at present in dispute. 


AMERICA. 
British North America. Taylor. 


Proposed Hudson’s Bay and Pacific Railway and Steamship Route. Scale, 
1: 10,220,000, or 164 stat. miles toan inch. Prepared by Lionel P. G. D. 
Taylor. Hudson’s Bay and Pacific Railway and New Steamship Route 
Syndicate, Limited, London, Presented by Col. J. Harris, ¥.8.G.s. 


Greenland. Drygalski. 
Skizze der Reisewege der Groénland-Expedition der gesellscheft fiir 
Erdkunde unter Dr. E. yon Drygalski, 1892-93. Mittlerer Massstab, 


NEW MAPS. 


1: 1,520,000 (or 24 stat. miles to an inch). Unter Zugrundelegung der 
diainischen Seekarte No. 147. Gesellschaft fiir Erdkunde zu Berlin. 
Sitzung vom 4 November, 1893, 


AUSTRALASIA. 
Australia. Lindsay 


Sir Thomas Elder’s Wissenschaftliche Forschungs-Expedition in West- und 
Sud-Australien 1891-92. Mit unterstiitzung der Victoria- und Siid- 
Australischen Zweige der Konigl. geographischen gesellschaft yon Aus- 
tralasien, ausgefiirt und geleitet von David Lindsay, F.n.c.s. Seale 
1: 3,000,000, or 47°5 stat. miles to an inch. Petermanns Geographische 
Mitteilungen. Jahrgang, 1893. Tafel 18. Gotha: Justus Perthes. 
Presented by the Publisher. 


New South Wales. Pittman, 


Geological Map of New South Wales. Seale, 1: 1,000,000, or 15°8 stat. 
miles toan inch. Prepared under the direction of E. F. Pittman, a.r.s.m., 
Government geologist. Department of Mines and Agriculture, New 
South Wales, 1893. Presented by the Department of Mines and Agriculture, 
New South Wales. 


This map has been compiled from the original map of the Rey. W. B. Clarke, and 
the more recent work of the officers of the geological survey branch of the Department 
of Mines. 


GENERAL. 
The World. Johnston. 
W. & A. K. Johnston’s Royal Atlas of Modern Geography. Edition in 
Monthly Parts. Part 26. W. & A. K. Johnston, Edinburgh and London. 

Price 4s. 6d. Presented by the Publishers. 


In this issue, sheet thirty-four contains the southern half of a map of India, with 
an inset of the South Eastern provinces of India, and plans of Bombay Island and 
town, and Madras and environs. Sheet forty-one is a map of South Africa with inset 
plans of the Cape, Cape Town and Durban. As usual with this atlas, each map is 
accompanied vy a full index. 


CHARTS. 

North Atlantic Ocean. U. 8. Hydrographic Office. 
Pilot Chart of the North Atlantic Ocean. December 1893. Published 
at the Hydrographic Office, Bureau of Navigation, Navy Department, 
Washington, D.C. Charles D. Sigsbee, Commander, United States Navy, 

Hydrographer. Presented by the U.S. Hydrographic Ofjice. 


PHOTOGRAPHS. 


Azores. 
Ten Photographs of St. Michael’s, Azores. Presented by W. R. Kettle, Esq. 
This is a series of photographs taken in St. Michael’s (Azores). They are well 
chosen to illustrate the scenery of the island, and contain amongst others, views of 
Ponta Delpago, the Caldeiras in the Valle das Furnas, and the village of Candeleria. 


Chin Country. Colvile, 
Eleven Photographs of the Chin Country, Burma. Taken by Col. H. E. 
Colvile, Presented by Mrs. Colvile. 

This is a very good set of photographs which have been taken by Col. H. E. 

Colyile, and illustrate the scenery and natives of the Chin Country. 


N.B.—It would greatly add to the value of the collection of Photo- 
graphs which has been established in the Map Roon, if all the Fellows 
of the Society who have taken photographs during their travels, would 
forward copies of them to the Map Curator, by whom they will be 
acknowledged. Should the donor have purchased the photographs, it 
will be useful for reference if the name of the photographer and his 
address are given, 
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